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Thens is provided a. compwition as well as a method for treating fabrics in order to improve various pn^ies of fabrics, in paiticuk 
wrinkle resistance by means of a cross-Unking resin having cationic properties. 
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Wrinkle resistant composition 

5 



10 



Teciinical field of the invention 

15 

The present invention relates to fabric care compositions and to a method for 
treating fabrics in order to Improve various properties of fabrics, in particular, 
wrinkle resistance. 

20 



Bacl<ground of the invention 

25 

The domestic treatment of fabric is a problem Icnown in the art to the formulator 
of laundry compositions. Hence, It is well known that alternating cycles of using 
and laundering fabrics and textiles, such as artides of worn clothing and apparel, 
will inevitably adversely affect the appearance and integrity of the fabric and 

30 textile iterr^ so used and laundered. Fabrics and textiles simply wear out over 
time and with use. Laundering of fabrics and textiles is necessary to remove 
soils and stains which acxujmulate therein and thereon during ordinary use. 
However, the laundering operation itself, over many cydes, can accentuate and 
contribute to the deterioration of the integrity and the appearance of such fabrics 

35 and textiles. 



wo 00/08127 



PCT/US99/17S54 



One solution for improving the appearance and integrity of the fabric can be 
found in WO98/04772 which provides the treatment of fabric against fabric 
creasing by application of a composition comprising a polycarboxylic acid or 
derivative thereof; and then curing the composition using a domestic process. 
5 However, it has been found that, although effective in reducing creasing, the 
compounds described In this patent still do not effectively bind the cellulosic 
fibers in rinse application. 

Accordingly, it is an object of the invention to provide compound and 
10 compositions thereof whidi provide effective deposition on frie fabric without 
being detrimental to the appearance and Integrity of the fabric. In pari:lcular, it is 
an object of ttie invention to provide compound or compositions having effective 
durable press properties. 

15 The durable press problem in industrial field is knovk/n in the art. Processes for 
the industrial durable press treatment of textile fabrics were first introduced in the 
1960's and have achieved widespread use since that time. These durable press 
treatment processes typically involve treating the fibers of the textile fabrics with 
cross-linking agents. Eariy durable press processes used formaldehyde as a 

20 cross-finking agent which, although effective, was highly odorous and 
undesirable to the consumer. 



As a consequence, formaldehyde was replaced by reactive resins such as 
dimethyloi urea (DMU), dimethylol ethylene urea (DMEU), and by modified 
25 ethylene urea resins, such as dimethyloi dihydroxy ethylene urea (DMDHEU). 
However, still it is known that the desired increases in the durable press 
performance through the use of cross-linking agents are sometimes 
accompanied by undesirable losses in other important fabric properties, such as 
tensile strength, tear strength, abrasion resistance and fabric hand. 

30 

Further, solutions obtained from indusfry are not usually transposable to 
domestic treatments. Indeed, in industrial processes a strict control over 
parameters such as pH, electrolyte concentration, water hardness, temperature, 
etc.. is possible whereas in a domestic washing machine, such a high level of 
35 control is not possible. 
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Moreover, it has been found that solutions from industry do not effectively bind 
the ceiluiosic fibers in domestic rinse application. 

Domestic durable press treatments require conditions that industrial treatment do 
5 not have to fulfill. Hence, for domestic durable trealments, the compounds or 
compositions thereof need to manifest at least one of the following properties: 

i) -provide a \ow (evei of aldehyde; indeed aldehyde based cross-linker 
technologies are less favoured in domestic process from an environmental and 

10 safety standpoint because contrary to industry where the process is controlled, in 
domestic process the consumer is the only person using the product, thus 
enabling the possibility of misuse. Further, high levels of aldehyde tends to 
produce an odour which would deter the consumer from using it again. Thus, it is 
desired to provide durable processes for use in domestic process which are safe 

15 to the consumer and provide a good odour acceptance. 

ii) -provide a low or even no tensile strength loss; again as stated above for i), the 
control of the process in domestic treatment is less measurable. Further, contrary 
to Industry where the fabrics are treated once, domestic treatment involves 

20 repeated usage and thus produce a tensile strength loss. Thus, it is desired to 
provide durable processes for use in domestic process which provide a low or 
even no tensile strength loss. 

iii) -be usable at low temperature; indeed in a domestic process, and in particular 
25 in a domestic rinse process, it is not practical to rely on high treatment 

temperatures such as those used in industrial processes, that is of above 40°C. 
Thus, it is also a further desire of domestic durable press to provide a better 
performance at these low temperatures; indeed industry usually achieves a 
better performance by close control of the reaction process and its various 
30 parameters involved. In domestic treatment, however, this close control cannot 
be achieved. Thus, the performance of the durable press process needs mostly 
to be achieved by use of efficient technology. 

iv) -be applicaWe in rinse applications: in such b/pe of application, easier control 
35 of ttie use of the product is achieved, thereby avoiding misuse. Thus, for 
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domestic treatment, the technology involved in the durable press process needs 
preferably to be suitable for use In rinse application. 

and/or 

5 

v!)-not provide stiffness to fabrics. Again, as desoibed for ii), the repeated usage 
that are involved in donfiestic treatment may also lead to stiff fabric. Accordingly, 
it is desired to provide durable press process which reduces such negative. 

10 (n addition to the above, industrial processes use high concentrations of cross- 
linking agents which is r^uired for industrial scale treatment whilst for domestic 
treatment a low level is most prefen^d for economical reasons. 

Accordingly, notwithstanding the advances in the art, there is still a need for an 
15 efficient and economical composition which provides effective domestic durable 
press properties on the treated fabrics. 

It has now been found that the use of specific resin compounds fijifill such a 
need, and are particularly well suited for rinse application. 

20 



Summary of the invention 

25 

The present invention is a composition comprising: 

i) -a fabric softening compound; and 

ii) - a cross-linking resin having the property of being cationic. 

30 in another aspect of the invention, the present invention relates to a method of 
treating fabric which comprises the steps of: 

i)-contacting the fabrics with an epichlorohydrin adducts of potyamine 
resins, poiyethyleneimine resins, cationic stench, 
polydiallyldimethytammonium chloride, and mixtures thereof, and 

35 Ii)- curing the composition. 
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In a furttier aspect of the invention, the present invention relates to a method of 
treating fabric which comprises the steps of: 

i)-contacting the fabrics with a resin compound or composition as defined 

herein, and 

5 it)- curing the composition using a domestic process. 



Detailed description of the invention 

10 

The present invention relates to compositions which provide effective durable 
press on treated fabrics, especially when treated in rinse application. 

15 i-Cross-iinking resin having the property of being cationic 

An essentia! component of the invention is a cross-linking resin having the 
property of being cationic. By "cross-linking resin having the property of being 
cationic', it is meant that the resin is at least partially positively charged. It is not 
however necessary that the reactive part of the molecule canries the positive 

20 charge. Indeed, polymeric resins can be based on positively charged monomers 
which help the deposition on the fibers. Since the cross-linking resins are 
cationic, i.e. positively charged, they are deposited and well retained on the 
negatively charged cellulosic fibers when these resins are added to the final rinse 
of a laundry process. 

25 

Cross-linking resins having the property of being cationic suitable for use herein 
are those commonly known as having wet strength in the paper field. At least two 
mechanisms have been postulated to account for the mechanism by which wet 
strength resin act. One is that wet strength resins form covalent bonds between 
30 adjacent fibers while another is that the wet strength resin places a layer over the 
hydrogen bonds formed between adjacent paper fibers and thus prevents water 
from breaking the hydrogen bonds. 



35 



Conventional wet-strength agents suitable for use herein include compounds 
made of epichlorohydrin adducts of polyamines, polyethyleneimines, cationic 
starches, polydiallyldimethylammonium chloride, and mixtures thereof, amine- 
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aldehyde resins such as melamine-formaldehyde resin, amide-aldehyde resins, 
and mixtures thereof. For use within the meaning of the present invention, there 
can also be used materials of. the above-mentioned classes of substances which 
admittedly do not themselves possess any outstanding wet-strength properties 
5 but, nevertheless, have \he same durable press effect as do the wet-strength 
agents as described therein. 

Among the class of epichlorohydrin adducts of polyamines, polyethylenelmines, 
cationic starches, polydiallyldimethylammonium chloride, and mixtures thereof, 

10 the preferred components are the polymeric amlne-eplchlorohydrln resins 
selected from the group consisting of a polyamide-epichiorohydrin (PAE) resin, a 
potyalkylenepoiyamine-epichlorohydrin (PAPAE) resin, and an amine polymer- 
epichlorohydrin (APE) resin, in which the amine groups have been alkylated with 
epichlorohydrin to produce a polyamine-epichlorohydrin resin that has 

15 azetidinium or epoxide functionality. Preferably, for use herein, the cross-linking 
resin having cationic properties is a cationic wet strength resin that is produced 
by reacting a saturated aliphatic dicarboxylic acid containing three to ten carbon 
atoms with a poiyalkylenepolyamine, containing from two to four ethylene groups, 
two prinriary amine groups, and one to three secondary amine groups (such as 

20 diethylsnetriamlne, triethylenetetramine and tetraethylenepentamine), to form a 
pofy(aminoamide) having secondary amine groups that are alkylated with 
epichlorohydrin to fonm a PAE resin. 



These polyamide/polyamine/eplchlorohydrin wet-strength resins are fully 
25 described by Can, Doane, Hamerstrand and Hofreiter, in an article appearing in 
the Journal of Applied Polymer Science Vol. 17, pp. 721-735 (1973). Such resins 
are available as KYMENE from Hercules, Inc. A commercial synthesis of such 
resins from adipic acid, diethylene triamine and epichlorohydrin is described in 
the Carr et a! publication, ibid., and is U.S. Pat. No. 2,926,154 (Feb. 23, 1960) to 
30 G. 1. Keim or US 4,240,995. Reference can be made to these publications for 
further details regarding the preparation of poiyamide/polyamine/epichlorohydrin 
resins. 

Most preferred cross-linking resin having cationic properties from this class are 
35 the wet strength resin Kymene 557H (available from Hercules Incorporated), in 
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which adipic acid is reacted with diethylenetriamine to form a poly{aminoamide) 
that is alkylated and crosslinked with epichlorohydrin to form a PAE resin. Still 
another preferred cross-linking resin having cationic properties made of 
epichlorohydrin are Luresin.RTiVl and Etadurin which both are polyamidoamine- 
5 epIchlonDhydrin resins. 

Amine-aldehyde resins are suitable cross-linking resins for the present invention 
and are made by condensation of amine or amide monomers with aldehydes 
such as formaldehyde or glyoxal. Preferred amines are those having low 
10 molecular weight amines e.g. meiamine or polymeric amines e.g. poly- 
diallyiamine, preferably quarternized. Preferred amides are those polymeric 
amides such as polyacrylamide. All these suitable amine/amlde monomers can 
aiso be copolymerized with cationic monomers. 

15 Among the class of amine-aldehyde cross-linking resin, preferred are those from 
the class of melamine-fonnaldehyde resin. Melamine-formaldehyde resins of this 
type are known as cnosslinking agents of this type in the coating industry and are 
also described, for example, in German Auslegeschrift Nos. 2.457,387 (U.S. Pat. 
No. 4,035,213 incorporated herein by reference) and 1.719,324 and, In 

20 particular, in U.S. Pat. No. 3,242,230 incorporated herein by reference. 

Preferred melamine-formaldehyde resin are those commen;iaIly available under 
the tradenames Madurit, and Cassuritfrom Clariant. 

25 Still other preferred cross-linking resin having the property of being cationic 
among the class of amine-aldehyde cross-iinking resin are the Poly(acrylamide- 
glyoxal) resin commercially available under ttie tradename SOLlDURiT KM from 
Clariant. 

30 According to the present Inventton. there can also be used a mixture of wet- 
strength agents of the above-mentioned types or equivalent compounds. 

Preferably for the purpose of the invention, the cross-linking resin having cationic 
properties have a molecular weight between 200 and 1,000,000, preferably 
35 between 500 and 100,000, most preferably between 1000 and 25,000. Cross- 
linking resin having a low molecular weight are most preferred for use in the 
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present invention as they are more water-soluble and have a better fiber 
penetration. By low molecular weight it is meant a moleojiar weight within the 
range of from 25 to 2000, preferably from 50 to 1000, and more preferably from 
50 to 500. 

5 

The above cross-linking components may be used in a composition for delivery 
onto fabric, such as by means of a rinse process. 

It is desirable if the level of cross-linking components or derivative thereof is 
10 present in an amount of fiiom 0.01% to 60%, preferably from 0.01% to 30% by 
weight of the total composition 

It is advantageous for aldehyde containing cross-iinking resins if a catalyst is 
used wilti compositions of the invention. Preferred catalysts Includes organic 
15 acids such as citric acid, succinic acid, and tartaric acids, as well as conventional 
Lewis acid such as Ai or MgCI^, or salts thereof, or mixtures thereof. A typical 
example of catalyst Is the catalyst NKD made of a mixture of salts and organic 
acid, and commercially available from Hoechst. 

20 It is preferred if the level of catalyst is from 10% to 50%, preferably from 20 to 
40% by weight of the cross-linking components or derivative thereof. 



For otiier cross-Iinldng resins like the Kymene, the use of a catalyst is not 
necessary. 

25 

Fabric softening compound 

The composition of the invention also contains a fabric softening compound. 
Typical levels of incorporation of the softening compound in the composition are 
of from 1% to 80% by weight, preferably from 2% to 70%, nrore preferably from 
30 5% to 60%, by weight of the composition. 

Typical of the cationic softening components are the quaternary ammonium 
compounds or amine precursors thereof as defined hereinafter. 

35 AVQuatemarv Ammonium Fabric Softening Active Compound 
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(1 ) Preferred quaternary ammonium fabric sottening active compound have 
the formula 



— 'rr 



(1) 



5 or the formuia: 



CH — 0% 



(2) 



wherein Q is a carbonyl unit having the formula: 



o R2 

-O— C — , — C— O — , — O— C— O — , — N— C — , — C—N — 
each R unit is independently hydrogen, C-i-Ce alley!, C-i-Ce hydroxyaikyl, and 
mixtures thereof, preferably methyl or hydroxy alkyl; each R"! unit is 
Independently linear or branched C-11-C22 alkyl. linear or branched C 11-022 
aikenyl, and mixtures thereof, r2 is hydrogen, C1-C4 a!ky!, C1-C4 hydroxyaikyl, 
and mixtures thereof; X is an anion which is compatible with fabric softener 
actives and adjunct tngrediente; the index m is from 1 to 4, preferably 2; the index 
n is from 1 to 4, preferably 2. 



An example of a preferred fabric softener active is a mixture of quatemized 
20 amines having the fonnula: 



R2— N£(CH2)n-0-C-Rlj X" 
2 

wherein R is preferably methyl; r1 is a linear or branched alky! or aikenyl chain 
comprising at least 11 atoms, preferably at least 15 atoms. In the above fabric 
25 softener example, the unit -O2CRI represents a fatty acyl unit which is typically 
derived from a triglyceride source. The triglyceride source is preferably derived 
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from taliow, partially hydrogenated tailow, lard, partially hydrogenated lard, 
vegetable oils and/or partially hydrogenated vegetable oils, such as, canola oil. 
safflower oil, peanut oil, sunflower oil, corn oil, soybean oil, tall oil, rice bran oil, 
etc. and mixtures of these oils. 

The preferred febric softening actives of the present invention are the Diester 
and/or Diamlde Quaternary Ammonium (DEQA) compounds, the diesters and 
diamides having the formula: 



wherein R, R"! , X, and n are the same as defined herein above for formulas (1) 
and (2), and Q has the formula: 



These preferred fabric softening actives are formed from the reaction of an amine 
with a fatty acyl unit to form an amine intermediate having the fomiula: 



wherein R is preferably methyl, Q and are as defined herein before; followed 

by quaternization to the final softener active. 

Non-limiting examples of preferred amines which are used to form the DEQA 
fabric softening actives according to the present invention include methyl bis(2- 
hydroxyethyI)amine having the fonnula: 




X 




R—} 




^2 



CH3 




methyl bis(2-hydroxypropyl)amine having the formula: 
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HO-^ ^OH 
metiiyl {3-aminopropyl) {2-hydroxyethyl)amine having the formula: 



HO 

5 methyl bis(2-aminoethyi)amine having the formula: 
CH3 

triethano! amine having the formula: 
^OH 



10 



HO ^OH 

di(2-aminoethyl) ethanolamine having the formula: 



H2N'^"''^^'^""-^^NH2 

The counteiion, x(") above, can be any softener-compatible anion, preferably 
tiie anion of a strong acid, for example, chloride, bromide, methyisulfate, 
ethylsulfate, sulfate, nitrate and the lilte, more preferably chioride or methyl 
sulfate. The anion can also, but less preferably, carry a double charge In which 
case x(") represents half a group. 



20 Tallow and canola oil are convenient and inexpensive sources of fatty acyl units 
which are suitable for use in tie present invention as units. The following are 
non-iimiting examples of quaternary ammonium compounds suitable for use in 
the compositions of tiie present invention. The term "tallowyi" as used herein 
below indicates the R"^ unit is derived from a tallow triglyceride source and is a 
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mixture of fatty a!kyl or alkenyl units. Likewise, the use of the term canolyl refers 
to a mixture of fatty alkyi or alkenyl units derived from canola oi!. 

in the foiiowing table are described non-limiting examples of suitable fabric 
5 softener according to the above formula. In this list, the term "oxy" defines a 

— C— unit, whereas the term "oxo" defines a O- unit. 

Table il 

Fabric Softener Actives 
10 N,N-di{taiiowyi-oxy-2-oxo-ethyI}-N-methyl, N-(2-hydroxyethyl) ammonium 

chloride; 

N , N-d i(canoiy[-oxy-2-oxo-ethy I )-N-m ethyl , N-(2-hyd roxy ethyl ) ammon iu m 
chloride; 

N,N-di(tallowytoxy-2~oxo-ethyl)-N,N-dimethyl ammonium chloride; 
15 N,N-di{canolyloxy-2~oxo-ethyl)-N,N-dfmethyl ammonium chloride 

N,N,N-tri(taHowyl-oxy-2-oxo-ethyl)-N-methyl ammonium chloride; 

N,N,N-tri(canoli^-oxy-2-oxo-ethyl)-N-methyi ammonium chloride; 

N-(tailowyloxy-2-oxo~ethyl)-N-{tal low/yl)-N , N-dimethyi ammon iu m chloride; 

N-(canolyloxy-2-oxo-ethi^)-N-{canolyl)-N,N-dimethyl ammonium chloride; 
20 1 ,2-d!(tallowyloxy-oxo)-3-N,N,N-trimethyiammoniopropane chloride; amd 

1 ,2-di(canDlyloxy-oxo)-3-N,N,N-Wmethylammoniopropane chkaride; 

and mixfejres of the above actives. 

Other examples of quaternay ammoniun softening compounds are 
25 methylbis(tailowamidoethy!){2-hydroxyethyl)ammonrum methylsulfate and 
methylbis(hydrogenated ta!lowamidoethyl)(2-hydroxyethyi)ammonlum 
methylsulfate; these materials are available from Witco Chemical Company 
under the trade names Varisoft® 222 and Varisoft® 110, respectively. 

30 Particularly preferred is N,[M-di(tallowyl-oxy-2-oxo-ethyl)-N-methyl, N-(2- 
hydroxyethyl) ammonium ctiloride, where the tallow chains are at least partially 
unsaturated. 



The level of unsaturation contained within Itie tallow, canola, or other fatty acyl 
35 unit chain can be measured by the Iodine Value (IV) of the corresponding fatty 
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acid, which in the present case should preferably be in the range of from 5 to 100 
with two categories of compounds being distinguished, having a IV below or 
above 25. 

5 Indeed, for compounds having the formula: 



derived from tallow fatty acids, when the Iodine Value is from 5 to 25, preferably 
1 5 to 20, it has been found that a ci^trans isomer weight ratio greater than about 
10 30/70, preferably greater ttan about 50/50 and more preferably greater than 
about 70/30 provides optimal concentrabilily. 

For compounds of this type made from tallow fatty acids having a Iodine Value of 
above 25, the ratio of c/s to trans isomers has been found to be less critical 
unless very high concentrations are needed. 

15 Other suitable examples of fabric softener actives are derived from fatty acyl 
groups wherein the terms "tallowy!" and canolyl" in the above examples are 
replaced by the terms "cocoy!, palmyl, lauryl, oleyl, ricinoieyl, stearyl, palmityt," 
which correspond to the triglyceride source from which the fatty acyl units are 
derived. These altemative fatty acyl sources can comprise either fully saturated, 

20 or preferably at least parUy unsaturated chains. 

As described herein before, R units are preferably methyl, however, suitable 
fabric softener actives are described by replacing the term "methyl" in the above 
examples In Table II with the units "ethyl, ethoxy, propyl, propoxy, isopropyl, 
25 butyl, isobutyl and t-butyl. 

The counter ion, X, in the examples of Table 11 can be suitably replaced by 
bromide, methyl sulfate, formate, sulfate, nitrate, and mixtures thereof. In fact, 
the anion, X, is merely present as a counterion of the positively charged 
30 quaternary ammonium compounds. The scope of this invention is not considered 
limited to any particular anion. 

For the preceding ester fabric softening agents, the pH of the compositions 
herein is an importiant parameter of the present invention, indeed, it Influences 
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the stability of the quaternary ammonium or amine precajrsors compounds, 
especially in prolonged storage conditions. 

As used herein, when the diester is specified, it will include the monoester that is 
5 normally present in manufacture. For softening, under no/low detergent 
cany-over laundry conditions the percentage of monoester should be as low as 
possible, preferably no more than about 2.5%. However, under high detergent 
carry-over conditions, some monoester is preferred. The overall ratios of diester 
to monoester are from about 100:1 to about 2:1, preferably from about 50:1 to 
10 about 5:1, more preferably from about 13:1 to about 8:1. Under high detergent 
carry-over conditions, the di/monoester ratio is preferably about 11:1. The level 
of monoester present can be controlled In the manufacturing of the softener 
compound. 



15 Mixtures of actives of fonnuia (1) and (2) may also be prepared. 



2}-Stlll other suitable quaternary ammonium fabric softening compounds for use 
herein are cationic nitrogenous salts having two or more long chain acyclic 
aliphatic C8-C22 hydrocarbon groups or one said group and an arylaiki/i group 
20 which can be used either alone or as part of a mixture are selected from the 
group consisting of: 



(i) acyclic quaternary ammonium salts having the formula: 



R4 
I 

R8 



v/herein r4 is an acyclic aliphatic C3-C22 hydrocarbon group, r5 is a C1-C4 
saturated alkyi or hydroxyaikyi group, r8 is selected from the group consisting of 
r4 arKl r5 groups, and A- is an anion defined as above; 

30 

(ii) diamine alkoxylated quaternary ammonium salts having the formula: 
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RS (j) 
Ri— C-NH— R2-N— RZ-NH— C— Ri 
(CHaCHaO)!^! 



wherein n is equal to 1 to about 5, and R'' , r2, r5 and A- are as defined above; 
(iii) mixtures thereof. 

5 

Examples of the above class cationic nitrogenous salts are the well-known 
dia[l<:yldi methylammonium salts such as ditallowdimethyiammontum chloride, 
ditaHowdtmethylammonium methylsulfate, 
di(hydrogenatedtallow)dimethylammonium chloride, distearyidimethylammonium 

10 chloride, dibehenyldimethylammonium chloride. Di(hydrogenatedtailow)di 
methylammonium chloride and ditallowdimethylammonium chloride are preferred. 
Examples of commerciaily available dialkyldi methyl ammonium salts usable in 
the present invention are di(hydrogenatedtallow)dimethylammonium chloride 
(trade name Adogen® 442), ditallowdimethylammonium chloride (trade name 

15 Adogen® 470, Praepagen® 3445), distearyl dimethylammonium chloride (trade 
name Arosurf® TA-100), all available from Witco Chemical Company. 
Dibehenyldimethylammonium chlorkle is sold under the trade name Kemamine 
Q-2802C by Humko Chemical Division of Witco Chemical Corporation. 
Dimethylstearylbenzyl ammonium chloride is sold under the trade names Varisoft 

20 ® SDC by Witco Chemical Company and Ammonyx® 490 by Onyx Chemical 
Company. 



B)-Amine Fabric Softening Active Compound 

Suitable amine fabric softening compounds for use herein, which may be in 
25 amine form or caiJontc form are selected from: 



(i)- Reaction products of higher fatty acids wiUi a polyamine selected from the 
group consisting of hydroxyaii<yialkylenedlamines and dialkylenetriamines and 
mixtures thereof. These reaction products are mixtures of several compounds in 
30 view of the multi-functional stmcture of the polyamines. 

The preferred Component (i) is a nitnagenous compound sdected from tiie group 
consisting of the reaction product mixtures or some selected components of the 
mixtures. 
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One prefeired component (i) Is a compound selected from the group consisting 
of substituted imidazoline compounds having tiie formula: 



5 wherein is an acyclic aliphatic Ci5-<;21 hydrocarbon group and is a 
divalent C1-C3 alkylene group. 

Component (1) materials are commercially available as; Mazamide® 6, sold by 
Mazer Chemicals, or Ceranine® HC, sold by Sandoz Colors & Chemicals; stearic 
10 hydroxyethyl imidazoline sold under the trade names of Alkazine® ST by Alkaril 
Chemicals, Inc., or Scheroozoline® S by Scher Chemicals, Inc.; N,N"- 
drtatlowalkoyldiethylenetriamlne; 1-tallowamidoethyl-2-tallowimidazo!lne (wherein 
in the preceding structure is an aliphatic Cis-Cty hydrocarbon group and 
is a divalent ethylene group). 



Both N,N"-dttaIlowalkoyldiethylenetriamine and 1-tallow(amidoethyl}-2- 
tallowimidazoline are reaction products of tallow fatly acids and 

— diethyienetriaminer and are precursors- of the calionic fabric - softening agent 
methyi-l-taliowamidoethyl-2-taliowimidazoIinium methylsulfate (see "Cationic 

20 Surface Active Agents as Fabric Softeners," R, R. Egan, Journal of the American 
Oi! Chemicals' Society, January 1978, pages 118-121). N,N"-dita!low 
alkoyldiethylenetriamine and 1-taI!owamidoethyl-2-taliowtmidazoltne can be 
obtained from Witco Chemical Company as experimental chemicals. Methyl-I- 
taliowamidoethyl-2-tallowtmidazolinium methylsulfate is sold by Witco Chemical 

25 Company under the tradename Varisoft® 475. 

(ii)-softener having the fomiula: 





15 
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wherein each r2 is a C-i.g aikylene group, preferably an ethylene group; and G 
is an oxygen atom or an -NR- group; and each R, R'', r2 and have the 
definitions given above and A" has the definitions given above for X". 
An example of Compound (ii) is 1-oleyiamidoethyi-2-oleylimidazoIinium chloride 
wherein R'^ is an acyclic aliphatic Ci 5-0-17 hydrocarbon group, r2 is an ethylene 
group, G is a NH group, rS is a methyl group and A* is a chloride anion. 



(iii)- softener having the formula: 




wherein R, r1 , r2, and A" are defined as above. 

An example of Compound (ill) is the compound having the formula: 

r 1 2© 




wherein r1 is derived from oleic acid. 



Additional fabric softening agents useful herein are described in U.S. Pat. No. 
4,661,269, issued April 28, 1987, in the names of Toan Trinh, Errol H. Wahl, 
Donald M. Swartley, and Ronald L. Hemingway; U.S. Pat. No. 4,439,335, Burns, 
issued March 27, 1984; and in U.S. Pat. Nos.: 3,861,870, Edwards and Diehl; 
.4,308,151, Cambre; 3,886,075, Bernardino; 4,233,164, Davis; 4,401,578, 
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Verbruggen; 3,974,076, Wiersema and Rieke; 4,237,016, Rudkin, Clint, and 
Young; and European Patent Application pubiicatlon No. 472,178, by Yamamura 
et al., all of said documents being Incorporated herein by reference. 

5 Of course, the term "softening active" can also encompass mixed softening 
active agents. 

Preferred among ttie dasses of softener compounds disclosed herein before are 
the diester or diamido quaternary ammonium fabric softening active compound 
(DEQA). 

10 

Fully formulated fabric softening compositions may contain, in addition to the 
hereinbefore described components, one or more of the following ingredients. 

OPTIONAL INGREDfENTS 

15 

{1)Liquld carrier 

Another optional, but preferred, ingredient is a liquid carrier. The liquid carrier 
employed in the instant compositions is preferably at least primarily water due to 
its low cost, relative availability, safety, and environmental compatibiiity. The 

20 level of water in the liquid carrier is preferably at least about 50%, most 
preferably at least about 60%, by weight of the carrier. Mixtures of water and low 
molecular weight, e.g., <about 200, organic solvent, e.g., lower alcohols such as 
ethanol, propanol. isopropanol or butanol are useful as the carrier liquid. Low 
molecular weight alcohols include monohydric, dihydric (glycol, etc.) trihydric 

25 (glycerol, etc.), and higher polyhydric (polyols) alcohols. 

(2) Dispersibiiitv Aids 

Relatively concentrated compositions containing both saturated and unsaturated 
diester quaternary ammonium compounds can be prepared that are stable 

30 without the addition of concentration aids. However, the compositions of the 
present invention may require organic and/or inorganic concentration aids to go 
to even higher concentrations and/or to meet higher stability standards 
depending on the other ingredients. These concentration aids which typically 
can be viscosity modifiers may be needed, or preferred, for ensuring stability 

35 under extreme conditions when particular softener active levels are used. The 
suri'actant concentration aids are typically selected from the group consisting of 
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(1) single long chain alkyi cationic surfactants; (2) nonionic surfactants; (3) amine 
oxides; (4) fatty acids; and (5) mixtures ttiereof. Tliese aids are described in WO 
94/20597, specifically on page 14, line 12 to page 20, line 12, which is herein 
incorporated by reference. 
5 When said dispersibillty aids are present , the total level is from 0.1% to 20%, 
preferably from 0.2% to 10%, more preferably from 0.5% to 5%, and even more 
preferably from 1% to 2% by weight of the composition. These materials can 
either be added as part of the active softener raw material, (I), e.g., the mono- 
long chain alkyi cationic surfactant and/or the fatty acid which are reactants used 
10 to form the biodegradable fabric softener active as discussed hereinbefore, or 
added as a separate component. The total level of dispersibility aid includes any 
amount that may be present as part of component (I). 

Inorganic viscosity/dispersibility control agents which can also act Wke or 
15 augment the effect of the surfactant concentration aids, include water-soluble, 
ionizable salte which can also optionally be incorporated into the compositions of 
the present invention. A wide variety of Ionizable saits can be used. Examples 
of suitable salts are the halides of the Group lA and IIA metals of the Periodic 
Table of the Elements, e.g., calcium chloride, magnesium chloride, sodium 
20 chloride, potassium bromide, and lithium chloride. The ionizable saits are 
particularly useful during the process of mixing the ingredients to make the 
compositions herein, and later to obtain the desired viscosity. The amount of 
ionizable salts used depends on the amount of active ingredients used in the 
compositions and can be adjusted according to the desires of the formulator. 
25 Typical levels of saits used to control the composition viscosity are from about 20 
to about 20,000 parts per million (ppm), preferably from about 20 to about 1 1 ,000 
ppm, by weight of the composition. 

/ykyiene polyamnfx>nium salts can be incorporated into the composition to give 
viscosity control in addition to or in place of the water-soluble, ionizable salts 

30 above. In addition, these agents can act as scavengers, forming ion pairs with 
anionic detergent earned over from the main wash, in the rinse, and on the 
fabrics, and may improve softness perfonnance. These agents may stabilize the 
viscosity over a broader range of temperature, especially at low temperatures, 
compared to the inorganic electrolytes. 

35 Specific examples of alkylene poiyammonium salts include i-lysine 
monohydrochloride and 1,5-diammonium 2-me1hyl pentane dihydrochloride. 
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OVStabilizers 

Stabilizers can be present in tiie compositions of tlie present invention. The term 
"stabilizer," as used herein, includes antioxidants and reductive agents. These 
5 agents are present at a level of from 0% to about 2%, preferably from about 
0.01% to about 0.2%, more preferably from about 0.035% to about 0.1% for 
antioxidants, and more preferably from about 0.01% to about 0.2% for reductive 
agents. These assure good odor stability under long term storage conditions for 
the compositions and compounds stored in molten fonn. The use of antioxidants 
10 and reductive agent stabilizers is especially critical for iov*^ scent products (low 
perfume). 



Examples of antioxidants that can be added to the compositions of this invention 
include a mixture of ascorbic acid, ascorbic paimitate, propyl gallate, available 

15 from Eastman Chemical Products, Inc., under the trade names Tenox® PG and 
Tenox S-1; a mixture of BHT (butylated hydroxytoluene), BHA (butyiated 
hydroxyanisole), propyl gallate, and citric acid, available from Eastman Chemical 
Products, Inc., under the trade name Tenox-B; butylated hydroxytoluene, 
available from UOP Process Division under the trade name Sustane® BHT; 

20 tertiary butylhydroquinone, Eastman Chemical Products, Inc., as Tenox TBHQ; 
natural tocopherols, Eastman Chemical Products, Inc., as Tenox GT-1/GT-2; and 
butylated hydroxyanisole, Eastman Chemical Products, Inc., as BHA; long chain 
estere"{C8-C22^^^^^^^^ acidre gT do^^^ 

1035; Irganox® B 1171; Irganox® 1425; Irganox® 3114; Irganox® 3125; and 
25 mixtures thereof; preferably irganox® 3125, Irganox® 1425, Irganox® 3114, and 
mixtures thereof; more preferably Irganox® 3125 alone. The chemical names 
and CAS numbers for some of frie above stabilizers are listed in Table li below. 



TABLE II 
30 Antioxidant 



CAS No. 



Chemical Name used in Code of Federal 
Regulations 



Irganox® 1010 6683-19-8 Tetrakis (methyIene(3,5-di-tert-butyl-4 
hydroxyhydrocinnamate)) methane 

Irganox® 1035 41484-35-9 Thiodiethylene bisCS.S-di-tert-butyM- 
hyd roxyhyd rocin na mate 

irganox® 1098 23128-74-7 N,N'-Hexamethy!ene bis{3,5-di-tert-butyl-4- 
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hydroxyhydrocinnamamide 

Irganox® B 1 171 31570-04-4 

231 28-74-7 1 : 1 Blend of Irganox® 1 098 and I rgafos© 1 68 
Irganox® 1425 65140-91-2 Calcium bis(mQnoethyi(3,5-dl-tert-butyi-4- 

hydroxybenzyOphosphonate) 
trganox® 3114 651 40-91 -2 Calcium bis(nnonoethyl(3,5-dl-tert-butyI-4- 

hydroxybenzyl)phosphonate) 
Irganox® 3125 34137-09-2 3,5-Di-tert-butyl-4-hydroxy-hydroc!nnamic acid 

triester with 1 ,3,5-tris{2-hydroxyethy!)-S- 

tria2ine-2,4,6-(1H. 3H. 5H)-trione 
i rgafos® 168 31570-04-4 Tris{2.4-dl-tert-butyl-phenyl)phosphite 



Examples of reductive agents include sodium borohydride, hypophosphorous 
acid, Irgafos® 168, and mixtures thereof. 

15 

4- Antimicrobial actfve 

The composition may suitably use an optional solubilized, water-sofubie 
antimicrobial active, useful in providing protection against organisms that become 
attached to the treated material. The free, uncomplexed antimicrobial, e.g., 
20 antibacterial, active provides an optimum antibacterial peribmriance. 

Sanitization of fabrics can be achieved by the compositions of the present 
invention containing, antimicrobial materials, e.g., antibacterial halogenated 
compounds, quaternary compounds, and phenolic compounds. 

25 

Biquanides . Some of the more robust antimicrobial halogenated compounds 
w/hich can ftjnction as disinfectants/sanitizers as well as finish product 
preservatives {vide infra), and are useful in the compositions of the present 
Invention include 1,1'-hexamettiylene bis(5-{p-chlorophenyl)biguanide), 

30 commonly known as chlortiexidine, and its salts, e.g., with hydrochloric, acetic 
and gluconic acids. The digluconate salt is highly water-soluble, about 70% in 
water, and the diacetate salt has a solubility of about 1 .8% in water. When 
chlorhexidine is used as a sanitizer in Ihe present Invention it is typically present 
at a level of from about 0.001% to about 0.4%, preferably from about 0.002% to 

35 about 0.3%, and more preferably from about 0.01% to about 0.1%, by weight of 
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the usage composition, in some cases, a level of from about 1% to about 2% 
may be needed for virucidal activity. 

Other useful biguanide compounds ir\c!ude Cosmoci® CQ®, Vantoci!® iB, 
5 including poiy (hexamethylene biguanide) hydrochloride. Other useful cationic 
antimicrobiai agents include the bis-biguanide aikanes. Usable water soluble 
salts of the above are chlorides, bromides, sulfates, alkyl sulfonates such as 
methvi sulfonate and ethyl sulfonate, phenylsulfonates such as p-methylphenyl 
sulfonates, nitrates, acetates, giuconates, and the like. 

10 

As stated hereinbefore, the bis biguanide of choice is chlorhexidine and its salts, 
e.g., digluconate, dihydrochloride, diacetate, and mixtures thereof. 

Quaternary Compounds . A wide range of quaternary compounds can also be 

15 used as antimicrobial actives, in conjunction with the preferred surfactants, for 
compositions of the present invention that do not contain cyclodextrin. Non- 
limiting examples of useful quaternary compounds include: (1) benzalkonium 
chlorides and/or substituted benzalkonium chlorides such as commercially 
available Barquat® (available from Lonza), Maquat® (available from Mason), 

20 Variquat® (available from Witoo/Sherex), and Hyamine® (available from Lonza); 
(2) dialkyi quaternary such as Bardac® products of Lonza, (3) N-(3-chloroalfyl) 
hexa minium chlorides such as Dowicide® and Dowicil® available from Dow, (4) 
benzethonium chloride such as Hyamine® 1622 from Rohm & Haas; (5) 
methylbenzethonium chloride represented by Hyamine® 10X supplied by Rohm 

25 & Haas, (6) cetylpyridinium chloride such as Cepacol chloride available from of 
Merrell Labs. Typical concentrations for btocidal effectiveness of these 
quaternary compounds range from about 0.001% to about 0.8%, preferably from 
about 0.005% to about 0.3%. more preferably from about 0.01% to 0.2%, by 
weight of the usage composition. The corresponding concentrations for the 

30 concentrated compositions are from about 0.003% to about 2%, preferably from 
about 0.006% to about 1.2%, and more preferably from about 0.1% to about 
0.8% by weight of the concentrated compositions. 

Other preservatives which are conventional in the art, such as described in US 
35 5,593, 670 incorporated herein by reference, may also be used herein. 
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5-Peffume 

The present invention can contain a perfume. Suitable perfumes are disclosed in 
U.S. Pat. 5,500,138, said patent being incorporated lierein by reference. 

5 As used herein, perfume includes fragrant substance or mixture of substances 
including natural (i.e., obtained by extraction of flowers, herbs, leaves, roots, 
barks, wood, blossoms or plants), artificial (i.e., a mixture of different nature oils 
or oil constituents) and synthetic (i.e., synthetically produced) odoriferous 
substances. Such materials are often accompanied by auxiliary materials, suc^ 
10 as fixatives, extenders, stabilizers and solvents. These auxiliaries are also 
included within the meaning of "perfume", as used herein, Typically, perfumes 
are compiex mixtures of a plurality of organic compounds, 

Examples of perfume ingredients useful in the perfumes of the present invention 
15 compositions include, but are not limited to, hexy! cinnamic aldehyde; amy! 
cinnamic aldehyde; amyl salicylate; hexy! salicylate; terpineol; 3,7-diniethyl-c/s- 
2,6-octadien~1-ol; 2,6-dimethyl-2-octanol; 2,6-dimethyl-7-octen-2-ol; 3,7-dimethyl- 
3-octanol; 3,7-dimethyt-frans-2,6-octadien-1-oi; 3,7-dimethyi-6-octen-1-ol; 3,7- 
d imethyl-1 -octanol ; 2-metiiyl-3-(para-tert-butyIphenyi)-propionaldehyde; 4-(4- 
20 hydroxy-4-methylpenti^)-3-cyclohexene-1-carboxaldehyde; tricyclodecenvi 
propionate; tricyclodecenyl acetate; anisaldehyde; 2-methy[-2-(para-iso- 
propylphenyl)-propionaidehyde; ethyl-3-methyl-3-phenyl giycidate; 4-{para- 
hydroxypheny[)-butan-2-one; 1-(2,6,6-trimethyl-2-cyclohexen-1-yl)-2-buten-1-one; 
para-methoxyacetophenone; para-methoxy-alpha-pheny!propene; methi^-2-n- 
25 hexyl-3-oxo-cyclopentane carboxylate; undecalactone gamma. 

Additional examples of fragrance materials include, but are not limited to, orange 
oil; lemon oil; grapefruit oil; bergamot oil; clove oil; dodecatactone gamma; 
methy!-2-(2-pentyi-3-oxo-cyciopentyl) acetate; beta-naphtho! methyiether; 

30 methyi-beta-naphthylketone; coumarin; decylafdehyde; benzaidehyde; 44ert- 
butylcydohexi^ acetate; alpha.alpha-dimethylpheneltivd acetate; 
methylphenyicarbinyl acetate; SchiflPs base of 4-(4-hydroxy-4-methyipentyl)-3- 
cyclohexene-1-carboxaldehyde and methyl anthraniiate; cyclic ethyleneglycol 
diester of tridecandioic acid; 3,7-dimethyl-2,6-octadiene-1-nitrile; tonone gamma 

35 methyl; ionone alpha; ionone beta; petitgrain; methyl cedrylone; 7-acetyl- 
1 ,2,3,4,5.6,7,8-octahydro-1 ,1 ,6,7-tetramethyl-naphthal6ne; ionone methyi; 
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methvi-1,6,10-trimethy!-2,5,9-cyclododecatrien-1-yl ketone; 7-acety!-1 ,1,3,4,4,6- 
hexamethyl tetralin; 4-acetyl-6-tert-butyl-1,1-dimethyi tndane; benzophenone; 6- 
acetyl-1 ,1 ,2,3,3,5-hexamethyl. indane; 5-acety!-3-isopropyl-1 ,1 ,2,6-tetramethyl 
indane; 1-dodecanal; 7-hydroxy-3,7-dimethy! octanal; 10-undecen-1-al; iso- 
5 hexenyl cyciohexyi carboxaldehyde; formyl tricyclodecan; cyciopentadecanolide; 
16-hydroxy-9-hexadecenoic acid lactone; 1,3,4,6,7,8-hexahydro-4,6,6.7,8,8- 
hexamethyicydopenta-gamma-2-benzopyrane; ambroxane; dodecahydro- 
3a,6,6,9a-tetramethylnaphtho-[2,1 bjfuran; cedrol; 5-(2,2,3-tnmethyicycIopent-3- 
enyl)-3-m6thylpentan-2-ol; 2-ethyI-4-{2,2,3-trimethyl-3-cyclopenten-1-yl)-2-buten- 

10 1-oi; caryophyllene alcohol; cedryi acetate; para-tert-butylcyciohexyl acetate; 
patchouli; olibanum resinoid; labdanum; vetlvert; copaiba balsam; fir balsam; and 
condensation products of: hydroxycrtnDnellal and methyl anthranilate; 
hydroxycitronelial and indot; phenyl acetaldehyde and indol; 4-(4-hydroxy-4- 
methyl pentyl)-3-cyclohexene-1 -carboxaldehyde and methyl anthranilate. 

15 More examples of perfume components are geraniol; geranyl acetate; iinaiool; 
linaiyi acetate; tetrahydroitnalool; citronellol; citroneliyi acetate; dihydromyrcenol; 
dihydromyrcenyi acetate; tetrahydromyrcenof; terpinyl acetate; nopol; nopyl 
acetate; 2-phenyIethanol; 2-phenylethyl acetate; benzyl alcohol; benzyl acetate; 
benzyl salicylate; benzyl benzoate; styrallyt acetate; dimethyl benzylcarbinol; 

20 trichioromethylphenyicarbinyf methylphenylcarbiny! acetate; isononyl acetate; 
vetiveryl acetate; vetrverol; 2-methyl-3-{p-tert-buty!phenyl)-propanal; 2-methyl-3- 
(p-isopropylphenyO-propanal; 3-(p-t0rt-butylphenyl)-propanal; 4-(4-methyl-3- 
pentenyiys-cyciohexenecarbaidehyde; 4-acetoxy-3-pentyltetrahydropyran; 
methyl dihydrojasmonate; 2-n-heptylcydopentanone; 3-methyl-2-pentyl- 

25 cydopentanone; n-decanal; n-dodecana!; 9-decenol-1; phenoxyethy! Isobutyrate; 
phenylacetaldehyde dimethylacetal; phenylacetaldehyde diethylacetai; 
geranonitriie; citronellonitriie; cedryi acetal; 3-isocamphyicyclohexanol; cedryi 
methylether; isolongifolanone; aubepine nitrite; aubepine; hellotropine; eugenol; 
vanillin; diphenyl oxide; hydroxycitronelial ionones; methyl ionones; isomethyl 

30 ionomes; irones; cis-3-hexenol and esters thereof; indane musk fragrances; 
tetralin musk fragrances; isochroman musk fragrances; macrocydic ketones; 
macrolactone musk fragrances; ethylene brassylate. 

The perfumes useful in the present invention compositions are substantially free 
35 of halogenated materials and nitromusks. 
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Suitable solvents, diluents or carriers for perfumes Ingredients mentioned above 
are for examples, ethanol, isopropanol, dietliylene glycol, monoethyl ether, 
dipropylene glycol, diethyl phthalate, triethyl citrate, etc. The amount of such 
solvents, diluents or carriers incorporated in the perfumes is preferably kept to 
5 tiie minimum ne^ed to provide a homogeneous perfume solution. 

Perfume can be present at a level of from 0% to 10%, preferably from 0.1% to 
5%, and more preferably from 0.2% to 3%, by weight of the finished composition. 
Fabric softener compositions of the present invention provide improved fabric 
10 perfume deposition. 

Perfume ingredients may also be suitably added as reieasable fragrances, for 
example, as pro-perfijmes or pro-fragrances as described in U.S. 5,652,205 
Hartman et a!., issued July 29, 1997, WO95/04809, WO96/02625, PCT 
15 US97/14610 filed 19 August 1997 and claiming priority of 19 August 1996, and 
EP-A-0,752,465, incorporated herein by reference. 

6- Soil Release Agent 

Soil Release agents are desirably used in compositions of the instant invention. 

20 Any polymeric sol! release agent known to those skilled in the art can optionally 
be employed in the compositions of this invention. Polymeric soii release agents 
are characterized by having both hydrophilic segments, to hydrophilize the 
surface of hydrophobic fibers, such as polyester and nylon, and hydrophobic 
segments, to deposit upon hydrophobic fibers and remain adhered thereto 

25 through completion of washing and rinsing cycles and, thus, serve as an anchor 
for the hydrophilic segments. This can enable stains occurring subsequent to 
treatment with tiie soil release agent to be more easily cleaned in later washing 
procedures. 

30 If utilized, soii release agents will generally comprise from about 0.01% to about 
10.0%, by weight, of the detergent compositions herein, typically from about 
0.1% to about 5%, preferably from about 0.2% to about 3.0%. 

The following, all included herein by reference, describe soil release polymers 
35 suitable for use in the present invention. U.S. 3,959,230 Hays, issued May 25, 
1976; U.S. 3,893,929 Basadur, issued July 8, 1975; U.S. 4,000.093, Nicol, etal., 
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issued December 28, 1976; U.S. Patent 4,702,857 Gosselink, issued October 
27, 1987; U.S. 4,968,451, Scheibe! et ai, issued November 6; U.S. 4,702,857, 
Gosselink, issued October 27, 1987; U.S. 4,711,730, Gosselink et a/., issued 
December 8, 1987; U.S. 4,721,580, Gosselink, issued January 26, 1988; U.S. 
5 4,877,896, Maldonado et ai, issued October 31, 1989; U.S. 4,956,447, 
Gosselink et ai, issued September 11, 1990; U.S. 5,415,807 Gosselink et ai, 
issued iVIay 16. 1995; European Patent Appiication 0 219 048, published April 
22. 19B7byKud,efa/.. 

10 Further suitable soil release agents are described in U.S. 4,201,824, Vfoiland et 
al.; U.S. 4,240,918 Lagasse ef ai; U.S. 4,525,524 Tung et ai; U.S. 4,579,681, 
Ruppert et ai; U.S. 4,240,918; U.S. 4,787,989; U.S. 4,525,524; EP 279,134 A, 
1988, to Rhone-Pouienc Chemie; EP 457.205 A to BASF (1991); and DE 
2,335,044 to Unilever N. V., 1974 ail incorporated herein by reference. 

15 

Commercially available soil release agents include the METOLOSE SMI 00. 
METOLOSE SM200 manufactured by Shin-etsu Kagaku Kogyo K.K., SOKALAN 
type of material, e.g., SOKALAN HP-22, available from BASF (Germany), 
ZELCON 5126 (from Dupont) and MiLEASE T (from iCi). 

20 

7-pH 

An optional requirement of the compositions according to the present invention is 
that the pH is greater than 3, preferably between 3; and 12. This range is 
preferred for fabric safety. When a lubricant of the diester quatemary ammonium 
25 type is used, it is most preferred to have the conventional pH range, as 
measured in the neat compositions at 20 °C, of from 2.0 to 5, preferably in the 
range of 2.5 to 4.5, preferably about 2.5 to about 3.5. The pH of these 
compositions herein can be regulated by the addition of a Bronsted acki. 

30 

9- Other Optionai Ingredients 

The present invention can indude optbnal components conventionally used in 
textile treatment compositions, for example, colorants, preservatives, 
35 bactericides, optical brighteners, opacifiers, anti-shrinkage agents, germiddes, 
fungicides, antl-oxidants, dye focing agent, enzymes, chelating agents, 
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cyclodextrin, metallic salts to absorb amine and suifur-containing compounds and 
selected from the group consisting of copper salts, zinc salts, and mixtures 
thereof, color protectors like polyethylene imine and its aikoxylated derivatives, 
and the like. The compositbns are preferably free of any materia! that would soil 
5 or stain fabric, and are also substantially free of starch. Typically, there should 
be less than about 0.5%, by weight of ttie composition, preferably less than 
about 0.3%, more preferably less than about 0.1%, by weight of the composition, 
of starch and/or modified starch. 

10 Form of the composition and compounds 

The composition or its individual components can be provided in any suitable 
form such as spray, foam, gel or any other suitable form for liquid aqueous 
compositions. 

"15 Method of u$ e 

There is provided a method of treating fabrics, in particular to provide durable 
press on fabric, i.e. for providing wrinkle resistant fabrics, which comprises the 
steps of contacting the fabrics with a cnDSs-linking compound or composition of 
the invention, as defined herein before, and subsequently curing the composition 
20 using a domestic process. 

By "contacting", it is meant any steps that is suitable for providing a contact of the 
composition with the fabric. This can include by soaking, washing, rinsing, and/or 
spraying as well as by means of a dryer sheet onto which is adsorbed the 
25 composition. Preferably, the contacting occurs in the step of a laundering 
process, preferably a rinse step of a laundry process, which more preferably 
occurs at a temperature range below 30°C, preferably between 5 and 25''C. 

Domestic curing of the fabric can be caused by the heat used to dry the fabric, 
30 e.g. by tumble drying. Ironing is also partiiculariy advantageous for curing the 
fabric. Without to be bound by theory, it is believed that the shorter time or the 
low temperalures used to domestically cure the cross-linking components mean 
that the fabric is made resistant to wrinkles without changing its tactile, or drape 
properties. 

35 
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Stili another advantage of the present invention is that v\^hen epichiorhydrin 
adducts of polyamine resins, poiyethyieneimine resins, cationic starch, or 
polydiatiyidimethylammonium . chloride are used, such as in particular with 
Kymene connpounds, the domestic curing can occur at room temperature, i.e. 
5 from 15 to see. 

Stii! a further advantage of the above mentioned epichiorhydrin adducts is their 
usability in industrial treatment. Accordingly, there is also provided a method for 
treating fabric w^lch comprises the steps of contacting the fabrics with an 
10 epichiorhydrin adduct of polyamine resins, poiyethyieneimine resins, cationic 
starch, or polydialli^dimethylammonium chloride, or mixtures thereof, and 
thereafter curing the fabrics. In this preferred method, tie curing is that which is 
conventionally known in industrial process like padding. 

15 The composition of the present invention can also be used as an ironing aid. An 
effective amount of the composition can be sprayed onto fabric, wherein said 
fabric should not be sprayed to saturation. The fabric can be ironed at the normal 
temperature at which it should be ironed. Still another prefen-ed way of treating 
the fabrics is when the fabric can be sprayed with an effective amount of the 

20 composition, allowed to dry and then ironed, or sprayed and ironed immediatety. 

The invention is illustrated in the following non limiting examples, in which all 
percentages are on a weight basis unless othenwise stated. 

25 In the examples, the abbreviated component identifications have the following 
meanings: 

Resin #1 Polyamide/polyamine/epichiorohydrin resin commercially 

available under the tradename KYMENE 557 from Hercules 
Inc. 

Resin #2 . Polyamide/poiyamine/epichlorohydrin resin commercially 

available under the tradename KYMENE 450 from Hercules 
Inc. 

Resin #3 Melamine-formaldehyde resin commercially available under 

the tradename CASSURIT HML from Clariant 
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Resin #4 Poly(acrylamide-glyoxal) resin commercially available under 

the tradename SOLIDURIT KM from Clariant 

Resin #6 Melamine-forma!dehyde resin commercially available under 

the tradename MADURIT MW 167 from Clariant 

Catalyst : Catalyst NKD, made of a mixture of salts and organic acid, 

and commercially available from Hoechst 

DEQA : Di-{tallowyl-oxy-8thyi) dimethyl ammonium chloride 

DOEQA : Di-{oleyioxyethyl) dimethyl ammonium methylsulfate 

DTDMAC : Ditaliow dimethylammonium chloride 

Fatty acid : tallow fatty acid IV=1 8 

Electrolyte : Calcium chloride 

PEG : Polyethylene Glycol 4000 

PE11800E1 : Ethoxylated polyethylene imine {MW 1800, at 50% active) as 

syntheslsed in Synthesis example 1 
PEi 1200 E7 : Ethoxylated polyethylene imine (MW 1200, at 50% active in 

water) as syntheslsed per Synthesis example 2 
Dye Fix 1 : Cellulose reactive dye fixing agent available under the 

tradename Indosoi CR from Clariant 



Synthesis Example 1 -Preparation of PE1 1800 Ej _ 

Step A)-The ethoxylation is conducted in a 2 gallon stirred stainless steel 
autoclave equipped for temperature measurement and control, pressure 
5 measurement, vacuum and inert gas purging, sampling, and for introduction of 
ethv^ene oxide as a liquid. A ~20 lb. net cylinder of ethylene oxide (ARC) is set 
up to deliver ethylene oxide as a liquid by a pump to the autodave with the 
cylinder placed on a scale so that the weight change of the cj^inder could be 
monitored. 

10 A 750 g portion of polyethyleneimine (PEI) (Nippon Shokubal, Epomin SP-018 
having a listed average molecular weight of 1800 equating to 0.417 moles of 
polymer and 17.4 moles of nitrogen functions) is added to the autoclave. The 
autoclave is then sealed and purgied of air (by applying vacuum to minus 28" Hg 
followed by pressurization with nitrogen to 250 psia, then venting to atmospheric 

15 pressure). The autoclave contents are heated to 130 °C while applying vacuum. 
After about one hour, the autoclave is charged with nitrogen to about 250 psia 
while cooiing the autoclave to about 105 °C. Ethylene oxide is then added to the 
autoclave inca-ementally over time while closely monitoring the autoclave 
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pressure, temperature, and ethylene oxide flow rate. The ethylene oxide pump is 
turned off and cooling is applied to iimit any temperature Increase resulting from 
any reaction exotherm. The temperature is maintained between 100 and 110 °C 
while the total pressure is allowed to gradually increase during the course of the 
5 reaction. After a total of 750 grams of ethylene oxide has been charged to the 
autoclave (roughly equivalent to one mole ethylene oxide per PEI nitrogen 
function), the temperature is Increased to 110 '"C and the autoclave Is allowed to 
stir for an additional hour. At this point, vacuum Is applied to remove any 
residual unreacted ethylene oxide. 

10 

Step B)- The reaction mixture is then deodorized by passing about 100 cu. ft. of 
inert gas (argon or nitrogen) through a gas dispersion frit and thnaugh the 
reaction mixture while agitating and heating the mixture to 130 °C. 
The final reaction product Is cooled slightly and coHected in glass containers 
15 purged with nitrogen. 

In other preparations the neutralization and deodorizatlon is accomplished In the 
reactor before discharging the product. 

Synth|p9)9 gmVDPl^ 2 -Preparation of PEI 1200 E-^ 

20 Step A)-The ethoxylation is conducted in a 2 gallon stinted stainless steel 
autoclave equipped for temperature measurement and control, pressure 
measurement, vacuum and inert gas punging, sampling, and for introduction of 
ethylene oxide as a liquid. A --20 lb. net cylinder of ethylene oxide (ARC) is set 
up to deliver ethylene oxide as a liquid by a pump to the autoclave with the 

25 cylinder placed on a scale so that the weight change of the cylinder could be 
monitored. 

A 750 g portion of polyethyleneimine (PEI) ( having a listed average molecular 
weight of 1200 equating to about 0.625 moles of polymer and 17.4 moies of 
nitrogen functions) is added to the autoclave. The autoclave is then sealed and 

30 purged of air (by applying vacuum to minus 28" Hg followed by pressurization 
with nitrogen to 250 psia, then venting to atmospheric pressure). The autoclave 
contents are heated to 130 ""C while applying vacuum. After about one hour, the 
autodave is charged with nitrogen to about 250 psia while cooling the autoclave 
to about 105 "C. Ethylene oxide is then added to the autodave incrementally 

35 over time while closely monitoring the autoclave pressure, temperature, and 
ethylene oxide flow rate. The ethylene oxide pump is turned off and cooling is 
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applied to limit any temperature increase resulting from any reaction exothenm. 
The temperature is maintained between 100 and 110 "C while the total pressure 
is allowed to gradually Increase during the course of the reaction. After a total of 
750 grams of ethylene oxide has been charged to the autoclave (roughly 
5 equivalent to one mole ethylene oxide per PEI nitrogen ftjnction), the 
temperature is increased to 110 °C and ttie autoclave is allows to stir for an 
additional hour. At this point, vaoium is applied to remove any residual 
un reacted ethylene oxide. 

10 Step B)- The reaction mixture is then deodorized by passing about 100 cu. ft. of 
inert gas (argon or nitrogen) through a gas dispersion frit and through the 
reaction mixture while agitating and heating the mixture to 130 'C. 
The final reaction product is cooled slightly and collected in glass containers 
purged with nitrogen, 

15 In other preparations the neutralization and deodorization is accomplished in the 
reactor before discharging the product. 

If a PE1 1200 E7 is desired, the following step of catalyst addition will be included 
between Step A and B. 

20 Vacuum is continuously applied while the autoclave is cooled to about 50 "C 
while introducing 376 g of a 25% sodium methoxide in methanol solution (1 .74 
moles, to achieve a 10% catalyst loading based upon PEI nitrogen functions). 
The methoxide solution is suclced into the autoclave under vacuum and then the 
autoclave temperature controller setpoint is increased to 130 °C. A device is 

25 used to monitor the power consumed by the agitator. The agitator power is 
mcxiitored along with the temperature and pressure. Agitator power and 
temperature values gradually increase as methanol is removed from the 
autoclave and the viscosity of the mixture increases and stabilizes in about 1 
hour indicating that most of the methanol has been removed. The mixture is 

30 further heated and agitated under vacuum for an additional 30 minutes. 

Vacuum is removed and the autoclave is cooled to 105 °C while it is being 
charged with nifeogen to 250 psia and ttten vented to ambient pressure. The 
autoclave is charged to 200 psia with nitrogen. Ethylene oxide is again added to 
the autoclave incrementally as before while closely monitoring the autoclave 

35 pressure, temperature, and ethylene oxide flow rate while maintaining the 
temperature between 100 and 110 °C and limiting any temperature increases 
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due to reaction exotherm. After the addition of 4500 g of ethylene oxide 
(resulting In a total of 7 moles of ethylene o>dde per mole of PEi nitrogen 
functbn) is achieved over sevgra! hours, the temperature is Increased to 1 10 "C 
and the mixture stirred for an additional hour. 
5 The reaction mixture is then collected in nitrogen purged containers and 
eventually transferred into a 22 L three neck round bottomed flask equipped with 
heating and agitation. The strong alkali catalyst is neutralized by adding 167 g 
methane sulfonic acid (1 .74 moles). 

10 Other preferred examples such as PEi 1200 E2, PEI 1200 E3, PEI 1200 E15 and 
PEI 1200 E20 can be prepared by the above method by adjusting the reaction 
time and the relative amount of ethylene oxide used in the reaction. 

The invention is illustrated in the following non limiting examples, in which all 
15 percentages are on a weight basis unless otherwise stated. 



Example 

The following compositions A to J are in accordance wflth the invention. 
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water and minors to balance to 100% 
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Claims 

1- A composition comprising: 

i) -a fabric softening compound; and 

ii) - a cross-linking resin having the property of being cationic. 

2- A composition acconding to Claim 1 , wherein said cross-linking resin compound 
is selected from amtne-aldehyde resins, amide-aldehyde resins, eplchlorohydrin 
adducts of polyamines, polyethi^eneimines, cationic starches, 
polydiallvidimethylammonlum chloride, and mixtures thereof, and mixtures 
thereof. 

3- A composition according to Claim 1, wherein said cross-linldng resin is a 
polyamine eplchlorohydrin resin sweated from selected from the group consisting 
of a poiyamide-epichlorohydrin, a polyalkylenepolyamine-epidilorohydrin, and an 

amine potymer-epichlorohydrin. 

4- A composition according to any one of Claims 1-3, wherein said cross-linking 
resin has a molecular weight between 200 and 1.000,000, preferably between 
500 and 100,000. 

5- A composition according to any one of Claims 1-4, wherein said cnass-linking 
resin is present in an amount of from 0.01% to 60%, preferably from 0.01% to 
30% by weight of the total composHJon. 

6- A composition according to any one of Claims 1-5, wherein said cross-linking 
resin is an aldehyde containing cross-linking resin, and wherein said composition 
further comprises a catalyst, preferably present in an amount of from 10% to 
50%, by weight of the cross-linking components or derivative thereof. 

7- A composition according to any one of Claims 1-6, wherein the softening 
compound is a quaternary ammonium compounds or amine precursors thereof. 

8- A method of treating fabrics which comprises the steps of: 

i)-opntacting the fabrics with a resin compound or composition as defined 

in any one of Claims 1-7. and 

Wy curing the compositron using a domestic proems. 
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9- A method of treating fabrics which comprises tiie steps of: 

l)-contacting the fabrics with an epichlorohydrin adducts of polyamines, 
polyethyleneimines, cationic starches, polydiallyidimethiiammonium 
chloride, and mixtures thereof, and 
Wy curing the composition. 

10- A method according to either one of Claim 8 or 9, wherein said contacting 
occurs in the rinse process. 

11 - A method according to any one of Claims 8-10, wherein said contacUng 
occurs at a temperature range below 3>Q°C, preferably between 5 and 25°C. 
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FABKIC CARE COMPOSITION 

Technical Field 

5 This invention relates to fabric care compositions and to 
methods of treating fabric using the compositions or the 
polymeric materials they contain. 

Background and Prior Art 

10 

The laundry process generally has several benefits for 
fabric, the most common being to remove dirt and stains from 
the fabric during the wash cycle and to soften the fabric 
during the rinse cycle. However, there are numerous 
15 disadvantages associated with repeated use of conventional 
laundry treatment compositions and/or the actual laundry 
process; one of these being a fairly harsh treatment of 
fabric in the laundry process. 



20 Fabrics can be damaged in several ways as a result of 

repeated laundering and/or wear. Fabric pilling and loss of 
fabric surface appearance e.g. fuzzing, shrinkage (or 
expansion) , loss of colour from the fabric or running of 
colour on the fabric (usually termed dye transfer) are some 

25 of the common problems associated with repeated laundering. 
These problems may occur merely from repeated hand washing 
as well as the more vigorous machine washing process. 
Furthermore, problems relating to damage of fabric over time 
through normal use, such as loss of shape and increased 

30 likelihood of wrinkling are also significant. 
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The present invention is directed towards alleviating one or 
more of the problems referred to hereinabove. 

The principal advantage of the present invention relates to 
5 improving the surface colour definition of a fabric after 
multiple washings and/or to imparting pill and/or fuzz 
resistance to fabric during laundering. The invention can 
have further advantages in the treatment- of fabric. For 
example, other aspects of the overall appearance of the 
10 fabric can be improved, such as a reduction in the tendency 
of the fabric to become creased and/or wrinkled. 

Laundry detergent compositions containing polyamide- 
polyamine fabric treatment agents are described in WO 

15 98/29530. The compositions are claimed to impart improved 
overall appearance to fabrics laundered using the detergent 
compositions, in terms of surface appearance properties such 
as pill/fuzz reduction and antifading. Laundry compositions 
containing polyamide -poly amine treatment agents of similar 

20 types are taught in WO 97/42287, 

Laundry compositions containing polyamide-polyamine fabric 
treatment agents can exhibit increased dye pick-up (ie, 
increased dye transfer) and poor stain removal properties 
25 compared to other conventional laundry compositions. 

US 5571286 (Connell et al) discloses certain polymers and 
prepolymers derived from polyoxyalkyleneamines and their use 
in a process for shrink-proof ing wool. The treated wool may 
30 also have a softer handle than untreated wool. This 
document does not mention the treatment of cellulosic 
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fabrics or the problems of loss of fabric surface appearance 
that they can experience following laundering. Furthermore, 
it deals entirely with treatment of wool on an industrial 
scale and does not mention the application of the 
5 compositions to fabric in the context of laundering 
processes . 

The present invention is based on the surprising finding 
that certain polymeric materials, including those described 

10 in US 5571286, can impart improved surface appearance to 
cellulosic fabrics. The polymeric materials can have the 
further advantage of reduced adverse side-effects, in terms 
of increased dye transfer and poor stain removal, for 
example, compared to certain compositions containing 

15 polyamide-polyamine fabric treatment agents. 

Definition of the Invention 

^^ccording to the present invention, there is provided a ' 
20 fabric care composition comprising a polymeric material 

which is capable of self cross-linking and/or of reacting 
with cellulose together with one or more textile compatible 
carriers, in which when the textile compatible carrier is 
water a further additive suitable for use in laundry 
25 compositions is present, wherein the polymeric material 

comprises one or more poly (oxyalkylene) groups having an end 
group which comprises one or more amino groups or 
derivatives of said amino groups. 



30 The invention also provides a method of treating fabric, as 
part of a laundering process, which comprises applying to 
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the fabric a fabric care composition of the invention or a 
polymeric material which is a component of the fabric care 
composition of the invention. 

5 Further provided by the invention in another aspect is the 
use of a fabric care composition of the invention or a 
polymeric material which is a component of the fabric care 
composition of the invention to improve the surface colour 
definition of a fabric after multiple washings. 

10 

In another aspect, the invention provides the use of a 
fabric care composition of the invention or a polymeric 
material which is a component of the fabric care composition 
of the invention to impart pill and/or fuzz resistance to 
15 fabric during laundering. In addition, the invention can 
impart other beneficial properties to the fabric, such as 
reduced creasing and/or wrinkling of the fabric during 
laundering. 

20 Detailed Description of the Invention 

The compositions of the present invention comprise a 
polymeric material which is capable of self cross- 
linking and/or of reacting with cellulose together with 
25 one or more textile compatible carriers, wherein the 
polymeric material comprises one or more 
poly (oxyalkylene) groups having an end group which 
comprises one or more amino groups or derivatives of 
said amino groups. 

30 
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The compositions of the invention have the surprising 
advantage of imparting wear resistance to fabrics, and 
thereby causing improved surface colour definition of the 
fabric after laundering, particularly after multiple 
5 washings. Furthermore, the polymeric materials contained in 
the compositions need not cause unacceptable dye transfer 
and/or stain removal problems. 

The polymeric material which can be used in the present 
10 invention can be any of the polymers or prepolymers derived 
from polyoxyalkyleneamines that are described in US 5571286, 
the contents of which are incorporated herein by reference. 
Methods for preparing the polymeric materials are described 
in US 557128 6. Hence the polymeric material can be, for 
15 example, the reaction product of a diamine or triamine 

polyoxyalkylene polymer having a polymerisation degree of 
from 4 to 50 or a mixture thereof with epichlorohydrin in a 
ratio of epichlorohydrin to amino nitrogen of from 1:1 to 

3.:1.. _ _ _ _ _ _ 

20 

The amino groups in the polymeric material of the invention 
may wholly or partly in the form of derivatives of amino 
groups. Derivatives include, for example, adducts formed by 
alkylation or hydroxyalkylation at the nitrogen atom or by 
25 the formation of an amide group at the nitrogen atom. The 
derivatives may be formed by the reaction of the amino 
groups with a bifunctional bridging agent or with a cross- 
linking agent. 

30 Preferably, the polymeric material is obtainable by the 

reaction of a polymer of formula B(R)n, wherein n is from 1 
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to 20, B is a backbone group to which each R is covalently 
bonded and R is a ' group comprising a poly (oxyalkylene) 
chain, which chain comprises an amino end group, the polymer 
being optionally reacted with a bridging compound, with a 
5 cross-linking agent. It will thus be appreciated that the 
polymeric material of the invention is a relatively complex 
mixture comprising a number of different compounds, some or 
all of which may be cross-linked. 

10 The poly (oxyalkylene) chain which forms a part of the R 
group may be, for example, a poly (oxyethylene) , 
poly (oxybutylene) or poly (oxyprop-1, 2-ylene) chain. The 
length of the chain can vary from 2 to 100 repeat units. 

15 Conveniently, n is 2 or 3. It will be appreciated that n may 
not be a whole nurober where the polymeric material of the 
invention comprises a mixture of different polymers of 
formula B(R)n. 



20 In some of the polymeric materials which may be used in the 
invention, B is 

-O-CHs (CH) ffl-CH2-0- (ie, B is the residue of glycerol when m 
is 1) and m is equal 
i 

25 0 

i 

to n-2. 



However, B can also represent other values such as , for 
30 example, the residue of other triols or the residue of a di- 
, tetra-, penta- or hexa- hydroxy compound. Alternatively, 
B can represent the residue of a di-, tri- or poly- amine. 
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Preferably, at least one R group has the formula - 
(CH2CH(R') (CH2)aO)p--A-NHR' ' , wherein: R* is H or CH3; a is 0, 
1 or 2; p is an integer from 5 to 30; A is an alkylene 
5 group; and R" is H or alkyl. More preferably, p is from 10 
to 25. 

The term "alkyl", as used herein, includes Ci to Cs alkyl, 
optionally substituted on the alkyl chain, which may be 
10 branched or unbranched and, for C3 to Ce alkyl, may be 

cyclic. The term "alkylene" is defined similarly but refers 
to a divalent radical. 

It will be appreciated that the term ^'end group" refers to 
15 the group at or near to the end of the poly (oxyalkylene) 

chain, which end, when the polymer is of formula B(R)n, is at 
the other end of the polymer chain from the end which is 
attached to B. 

20 Suitable polymers of formula B(R}n include those having the 
following structure: 
H2C-0(CH2CH{R' )0)p-A-NH2 

HC-0(CH2CH{R' )0)q-A-NH2 
25 I 

H2C-O (CH2CH (R • } 0) X-A-NH2 

wherein R' is as defined herein before, p, q and r are 
integers which may be the same or different and may be from 
30 5 to 30 and A is branched or unbranched lower alkylene. 
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Other suitable polymers of formula B(R)n, in which n is equal 
to 2, include those having the following formula: 
H2N- (CH2)b- {0 (CH2) ,) d-0 (CHz) cO- ( (CH2) 40)d2-- (CH2)b-NH2 
wherein: b is an integer from 1 to 6, preferably 3; c is an 
5 ■ integer from 1 to 6, preferably 4; and d and d2 are the same 
or different and are integers from 10 to 15. 

The cross-linking agent which is used to form the polymeric 
material of the invention by reaction with the polymer, or 
10 the polymer after prior reaction with the bridging compound, 
preferably comprises an epihalohydrin. Epichlorohydrin is a 
suitable epihalohydrin. 

Preferably the molar ratio of cross-linking agent to polymer 
15 of formula B(R)n is from 0.5:1 to 4:1. Other amounts of 

cross-linking agent may be present in the polymeric material 
of the invention. 

Suitable bridging compounds comprise two epoxide or 
20 carboxylic acid groups. The epoxide or carboxylic acid 
groups may be linked by a linker comprising alkylene, 
aryiene, poly (oxyalkylene) or siloxane groups or 
combinations thereof. Examples of bridging compounds 
therefore include benzene-1 , 4-dicarboxylic acid, hexane~l,6- 
25 dicarboxylic acid and poly (oxyethylene) compounds terminated 
at both ends of the molecule by an epoxide group. Other 
suitable bridging compounds are disclosed in OS 5571286. 

The composition of the invention can contain the polymeric 
30 material, optionally together with other polymeric 

materials. The compositions may further comprise a silicone 
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which is capable of reacting with the polymeric material. 
Suitable reactive silicone>s include those having amino or 
hydroxyl groups which are well-known to those skilled in the 
art. 

5 

Preferably, the polymeric material is capable of increasing 
the wet strength of paper by at least 200% compared to 
untreated paper when applied to paper having a weight of 80 
g/m^ at a level of 1% solids by weight based on weight of 
10 paper, according to the test method described hereinafter. 

Polymeric materials which are suitable for use in the 
present invention are available from Precision Processes 
Textiles (Ambergate, Derbyshire, UK) under the trade marks 
15 POLYMER m and POLYMER MRSM. The polymeric materials of the 
invention are preferably in the form of aqueous solutions. 

Polymer . .AM. is....a polymer having the. following structure : 



20 




POLYMER AM 
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Polymer MRSM has the same structures as polymer AM but has 
silicone added to the polymer mixture. 

5 

The nature of the textile compatible carrier will be 
dictated to a large extent by the stage at which the 
composition of the invention is used in a laundering 
process, the compositions being capable of being used, in 

10 principle, at any stage of the process. For example, where 
the compositions are for use as main wash detergent 
compositions, the one or more textile compatible carriers 
comprise a detergent active compound. Where the 
compositions are for use in the rinsing step of a laundering 

15 process, the one or more textile compatible carriers may 
comprise a fabric softening and/or conditioning compound. 

The compositions of the invention preferably comprise a 
perfume, such as of the type which is conventionally used in 
20 fabric cars compositions. The compositions may be packaged 
and labelled for use in a domestic laundering process. 

The polymeric material is preferably present in the product 
in a sufficient quantity to give an amount of 0.0005% to 5% 

25 by weight on the fabric based on the -weight of the fabric, 
more preferably O.Q01% to 2% by weight on fabric. The 
amount of the polymeric material in the composition required 
to achieve the above % by weight on fabric will typically be 
in the range 0.01% to 35% by weight, preferably 0 . 1 to 13,5% 

30 by weight. 
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The compositions of the invention, when applied to a fabric, 
can impart benefits to the fabric when uncured. However, 
they may be cured by a domestic curing step including 
ironing and/or domestic tumble drying, preferably tumble 
drying. The curing is preferably carried out at a 
temperature in the range of from 50 to lOCc, more 
preferably from 80 to lOO^C. 

In the context of the present invention the term "textile 
compatible carrier" is a component which can assist in the 
interaction of the first component with the fabric. The 
carrier can also provide benefits in addition to those 
provided by the first component e.g. softening, cleaning 
etc. The carrier may be water, in which case the 
composition of the invention will contain another additive, 
suitable for use in laundry compositions such as perfume, 
for example, or the carrier may be a detergent-active 
compound or a fabric softener or conditioning compound or 
other- suitable detergent "or fabric " treatmehf agent r 

If the composition of the invention is to be used in a 
laundry process as part of a conventional fabric treatment 
product, such as a detergent composition, the textile- 
compatible carrier will typically be a detergent-active 
compound. Whereas, if the fabric treatment product is a 
rinse conditioner, the textile-compatible carrier will be a 
fabric softening and/or conditioning compound. 

If the composition of the invention is to be used before, or 
after, the laundry process it may be in the form of a spray 
or foaming product. 
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The fabrics which may be treated in the present invention 
include these iN'hIch comprise celluiosic fibres, preferably 
from 1% to 100% celluiosic fibres (more preferably 5% to 
5 100% celluiosic fibres, most preferably 40% to 100%) . The 
fabric may be in the form of a garment, in which case the 
method of the invention may represent a method of laundering 
a garment. When the fabric contains less than 100% 
celluiosic fibres, the balance comprises other fibres or 
10 blends of fibres suitable for use in garments such as 

polyester, for example. Preferably, the celluiosic fibres 
are of cotton or regenerated cellulose such as viscose. 

The laundering processes of the present invention include 
15 the large scale and small scale (eg domestic) cleaning of 
fabrics. Preferably, the processes are domestic. 

In the invention, the polymeric material or the composition 
of the invention may be used at any stage of the laundering 
20 process. Preferably, the composition or the polymeric 

material is used to treat the fabric in the rinse cycle of a 
laundering process. The rinse cycle preferably follows the 
treatment of the fabric with a detergent composition. 
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Detergent Active Compounds 

If the composition of the present invention is in the form 
5 of a detergent composition, the textile-compatible carrier 
may be chosen from soap and non-soap anionic, cationic, 
nonionic, amphoteric and zwitterionic detergent active 
compounds, and mixtures thereof. 

10 Many suitable detergent active compounds are available and 
are fully described in the literature, for example, in 
"Surface-Active Agents and Detergents", Volumes I and II, by 
Schwartz, Perry and Berch. 

15 The preferred textile-compatible carriers that can' be used 
are soaps and synthetic non-soap anionic and nonionic 
compounds . 

Anionic surf actants -are well-knewn to those skiiied in- the 

20 art. Examples include alkylbenzene sulphonates, 

particularly linear alkylbenzene sulphonates having an alkyl 
chain length of Cb-Cis; primary and secondary alkylsulphates , 
particularly Ce-Cis primary alkyl sulphates; alkyl ether 
sulphates; olefin sulphonates; alkyl xylene sulphonates; 
25 dialkyl sulphosuccinates; and fatty acid ester sulphonates. 
Sodium salts are generally preferred. 

Nonionic surfactants that may be used include the primary 
and secondary alcohol ethoxylates, especially the Cg-C2o 
30 aliphatic alcohols ethoxylated with an average of from 1 to 
20 moles of ethylene oxide per mole of alcohol, and more 
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especially the C10-C15 primary and secondary aliphatic 
alcohols ethoxylated with an average of from 1 to 10 moles 
of ethylene oxide per mole of alcohol. Non-ethoxylated 
nonionic surfactants include alkylpolyglycosides, glycerol 
5 monoethers, and polyhydroxyamides (glucamide) . 

Cationic surfactants that may be used include quaternary 
airanonium salts of the general formula R1R2R3R4N* X" wherein 
the R groups are independently hydrocarbyl chains of C1-C22 

10 length, typically alkyl, hydroxyalkyl or ethoxylated alkyl 
groups, and X is a solubilising cation (for example, 
compounds in which Ri is a Cb-C22 alkyl group, preferably a 
Ce-Cio or Ciz-Cu alkyl group, Rj is a methyl group, and R3 and 
R4, which may be the same or different, are methyl or 

15 hydroxyethyl groups); and cationic esters (for example, 
choline esters) and pyridinium salts. 

The total quantity of detergent surfactant in the 
composition is suitably from 0.1 to 60 wt% e.g. 0.5-55 wt%, 
20 such as 5-50wt%. 

Preferably, the quantity of anionic surfactant (when 
present) is in the range of from 1 to 50% by weight of the 
total composition. More preferably, the quantity of anionic 
25 surfactant is in the range of from 3 to 35% by weight, e.g. 
5 to 30% by weight. 

Preferably, the quantity of nonionic surfactant when present 
is in the range of from 2 to 25% by weight, more preferably 
30 from 5 to 20% by weight. 
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Amphoteric surfactants may also be used, for example amine 
oxides or betaines. 

The compositions may suitably contain from 10 to 70%, 
5 preferably from 15 to 7 0% by weight, of detergency builder. 
Preferably, the quantity of builder is in the range of from 
15 to 50% by weight. 

The detergent composition may contain as builder a 
10 crystalline aluminosilicate, preferably an alkali metal 

aluminosilicate, more preferably a sodium aluminosilicate. 

The aluminosilicate may generally be incorporated in amounts 
of from 10 to 70% by weight {anhydrous basis) , preferably 
15 from 25 to 50%. Aluminosilicates are materials having the 
general formula: 

0.8-1.5 M2O. AI2O3. 0.8-6 Si02 

20 where M is a monovalent cation, preferably sodium. These 

materials contain some bound water and are required to have 
a calcium ion exchange capacity of at least 50 mg CaO/g. 
The preferred sodium aluminosilicates contain 1.5-3.5 Si02 
units in the formula above. They can be prepared readily by 

25 reaction between sodium silicate and sodium aluminate, as 
amply described in the literature. 

Fabric Softening and/or Conditioner Compounds 

30 If the composition of the present invention is in the form 
of a fabric conditioner composition, the textile-compatible 
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carrier will be a fabric softening and/or conditioning 
compound (hereinafter referred to as "fabric softening 
compound"), which may be a cationic or nonionic compound. 

5 The softening and/or conditioning compounds may be water 

insoluble quaternary ammonium compounds. The compounds may 
be present in amounts of up to 8% by weight (based on the 
total amount of the composition) in which case the 
compositions are considered dilute, or at levels from 8% to 
10 about 50% by weight, in which case the compositions are 
considered concentrates. 

Compositions suitable for delivery during the rinse cycle 
may also be delivered to the fabric in the tumble dryer if 
15 used in a suitable form. Thus, another product form is a 
composition (for example, a paste) suitable for coating 
onto, and delivery from, a substrate e.g. a flexible sheet 
or sponge or a suitable dispenser during a tumble dryer 
cycle. 

20 

Suitable cationic fabric softening compounds are 
substantially water-insoluble quaternary ammoniuiti materials 
comprising a single alkyl or alkenyl long chain having an 
average chain length greater than or equal to €20 or, more 

25 preferably, compounds comprising a polar head group and two 
alkyl or alkenyl chains having an average chain length 
greater than or equal to Ci^. Preferably the fabric 
softening compounds have two long chain alkyl or alkenyl 
chains each having an average chain length greater than or 

30 equal to Cie- Most preferably at least 50% of the long chain 
alkyl or alkenyl groups have a chain length of C18 or above. 



wo 01/27232 



PCT/GBOO/03695 



- 17 - 

It is preferred if the long chain alkyl or alkenyl groups of 
the fabric softening compound are predominantly linear. 

Quaternary ammonium compounds having two long-chain 
5 aliphatic groups, for example, distearyldimethyl ammonium 
chloride and di (hardened talXow alkyl} dimethyl ammonium 
chloride, are widely used in commercially available rinse 
conditioner compositions. Other examples of these cationic 
compounds are to be found in ''Surface-Active Agents and 
10 Detergents", Volumes I and II, by Schwartz, Perry and Berch. 
Any of the conventional types of such compounds may be used 
in the compositions of the present invention. 

The fabric softening compounds are preferably compounds that 
15 provide excellent softening, and are characterised by a 

chain melting Lp to La transition temperature greater than 
25°C, preferably greater than 35°C, most preferably greater 
than 45"C. This LP to La transition can be measured by DSC 
as defined in '^Handbook of Lipid Bi layers", D Marsh, CRC 
20 Press, Boca Raton, Florida, 1990 (pages 137 and 337) . 

Substantially water-insoluble fabric softening compounds are 
defined as fabric softening compounds having a solubility of 
less than 1 x 10"' wt % in demineralised water at 20°C. 
Preferably the fabric softening compounds have a solubility 
25 of less than 1 x 10'"' wt%, more preferably less than 1 x 10"^ 
to 1 X 10"* wt%. 

Especially preferred are cationic fabric softening compounds 
that are water-insoluble quaternary ammonium materials 
30 having two 012-22 alkyl or alkenyl groups connected to the 

molecule via at least one ester link, preferably two ester 
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links. An especially preferred ester-linked quaternary 
ammonium material can be represented by the formula II: 

5 I 

Ri N* R3-T-R2 {II} 

10 I 

(CH2)p~T-R2 

15 wherein each Ri group is independently selected from Ci_4 

aikyl or hydroxyalkyl groups or C2-4 alkenyl groups; each R2 
group is independently selected from Cs-28 alkyl or alkenyl 
groups; and wherein R3 is a linear or branched alkylene group 
of 1 to 5 carbon atoms, T is 

20 

0 0 

II I! 
-0-C- or -c-0~; 

25 

and p is 0 or is an integer from 1 to 5. 

Di (tallowoxyloxyethyl) dimethyl amraonium chloride and/or its 
hardened tallow analogue is especially preferred of the 
30 compounds of formula (11) . 

A second preferred type of quaternary ammonium material can 
be represented by the formula (III) : 

35 



PCT/GBOO/83695 



OOCR2 



{Ri)3N^-(CH2)p- 



CH 



CH2OOCR2 

10 wherein Ri, p and R2 are as defined above. 



It is advantageous if the quaternary ammonium material is 
biologically biodegradable. 

15 Preferred materials of this class such as 1, 2-bis (hardened 

tallowoyloxy) -3-trimethylarnmoniuni propane chloride and their 
methods of preparation are, for example, described in 
US 4 137 180 (Lever Brothers Co) . Preferably these 
materials comprise small amounts of the corresponding 

20 monoester as described in US 4 137 180, for example, 
1 -hardened tallowoyloxy-2-hydroxy-3-trimethylammonium 
propane chlor i<ie'. 

Other useful cationic softening agents are alkyl pyridinium 
25 salts and substituted imidazoline species. Also useful are 
primary, secondary and tertiary amines and the condensation 
products of fatty acids with a Ikylpoly amines. 



30 



The compositions may alternatively or additionally contain 
water-soluble cationic fabric softeners, as described in 
GB 2 039 556B (Unilever) , 
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The compositions may comprise a cationic fabric softening 
compound and an oil, for example as disclosed in EP-A- 
0829531. 

5 The compositions may alternatively or additionally contain 
nonionic fabric softening agents such as lanolin and 
derivatives thereof. 

Lecithins are also suitable softening compounds, 

10 

Nonionic softeners include LfB phase forming sugar esters {as 
described in M Hato et al Langmuir 12, 1659, 1666, (1996)} 
and related materials such as glycerol monostearate or 
sorbitan esters. Often these materials are used in 
15 conjunction with cationic materials to assist deposition 

(see, for example, GB 2 202 244). Silicones are used in a 
similar way as a co-softener with a cationic softener in 
rinse treatments {see, for example, GB 1 549 180). 

20 The compositions may also suitably contain a nonionic 

stabilising agent. Suitable nonionic stabilising agents are 
linear Cb to C22 alcohols alkoxylated with 10 to 20 moles of 
alkylene oxide, Cio to C20 alcohols, or mixtures thereof. 

25 Advantageously the nonionic stabilising agent is a linear Cs 
to C22 alcohol alkoxylated with 10 to 20 moles of alkylene 
oxide. Preferably, the level of nonionic stabiliser is 
within the range from 0.1 to 10% by weight, more preferably 
from 0.5 to 5% by weight, most preferably from 1 to 4% by 

30 weight. The mole ratio of the quaternary ammonium compound 
and/or other cationic softening agent to the nonionic 
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stabilising agent is suitably within the range from 40:1 to 
about 1:1, preferably within the range from 18:1 to about 
3:1. 

5 The composition can also contain fatty acids, for example Ce 
to C24 alkyl or alkenyl monocarboxylic acids or polymers 
thereof. Preferably saturated fatty acids are used, in 
particular, hardened tallow Cie to Cib fatty acids. 
Preferably the fatty acid is non-saponified, more preferably 

10 the fatty acid is free, for example oleic acid, lauric acid 
or tallow fatty acid. The level of fatty acid material is 
preferably more than 0.1% by weight, more preferably more 
than 0.2% by weight. Concentrated compositions may comprise 
from 0.5 to 20% by weight of fatty acid, more preferably 1% 

15 to 10% by weight. The weight ratio of quaternary ammonium 
material or other cationic softening agent to fatty acid 
material is preferably from 10:1 to 1:10. 

^iis fabric conditioning comp g s i t i on s ma y in el ude ■ s i 1 i cones-, 

20 such as predominately linear polydialkylsiloxanes, e.g. 

polydimethylsiloxanes or aminosilicones containing amine- 
functionalised side chains; soil release polymers such as 
block copolymers of polyethylene oxide and terephthalate; 
amphoteric surfactants; smectite type inorganic clays; 

25 zwitterionic quaternary ammonium compounds; and nonionic 
surfactants . 

The fabric conditioning compositions may also include an 
agent which produces a pearlescent appearance, e.g. an 
30 organic pearlising compound such as ethylene glycol 
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distearate, or inorganic pearlising pigments such as 
microfine mica or titanium dioxide (Ti02) coated mica. 

The fabric conditioning compositions raay be in the form of 
5 emulsions or emulsion precursors thereof. 

Other optional ingredients include emulsif iers , electrolytes 
(for example, sodium chloride or calcium chloride) 
preferably in the range from 0,01 to 5% by weight, pH 
10 buffering agents, and perfumes (preferably from 0.1 to 5% by 
weight} . 

Further optional ingredients include non-aqueous solvents, 
perfume carriers, fluorescers, colourants, hydrotropes, 

15 antif earning agents, antzredeposition agents, enzymes, 
optical brightening agents, opacifiers, dye transfer 
inhibitors, anti-shrinking agents, anti-wrinkle agents, 
anti-spotting agents, germicides, fungicides, anti-oxidants , 
UV absorbers (sunscreens), heavy metal sequestrants, 

20 chlorine scavengers, dye fixatives, anti-corrosion agents, 
drape imparting agents, antistatic agents and ironing aids. 
This list is not intended to be exhaustive. 

Fabric Treatment Products 

25 

The composition of the invention may be in the form of a 
liquid, solid {e.g. powder or tablet), a gel or paste, 
spray, stick or a foam or mousse. Examples including a 
soaking product, a rinse treatment (e.g. conditioner or 
30 finisher) or a mainwash product. The composition may also 
be applied to a substrate e.g. a flexible sheet or used in a 
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dispenser which can be used in the wash cycle, rinse cycle 
or during the dryer cycle. 

The invention will now be described by way of example only 
and with reference to the following non-limiting examples. 

EXAMPLES 

POLYMER m {trade mark) and POLYMER MRSM {trade mark) are 
polymeric materials according to the invention and were 
obtained from Precision Processes Textiles of Ambergate, 
Derbyshire, UK. 

Test method for assessing wet-strength resins on paper by 
tensile strength 

The test procedure used was as follows: 



Paper selected = 80 gsm White Copier Bond, 210 x 297 mm. 
Universal Office Supplies ref UCOP80. Dry weight of one A4 
sheet = 4.91 g. Weight after 30 minute soak and removal of 
excess water = 7.30 g. Pick-up therefore set as 50%. 

For the untreated standard, the paper was soaked in 
deionised water for 10 minutes in a shallow tray. After 
this time, sheets were removed and the excess water removed 
by gently patting with paper towels until all surface water 
had been removed. The paper was then dried at 110 °C for 10 
minutes in a fan-assisted oven. 
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For the treated sample, a solution of Polymer AM or 
Polymer MRSN (trade mark) with water was prepared along 
with 2 g/1 of sodium bicarbonate to provide an 
application level by pick-up of 1% o.w.f. 

5 

As with the reference, the treated samples are soaked for 10 
minutes in the solution, the excess water removed and then 
dried/cured as above. 

10 The paper is then allowed to stand for at least 24 hours (as 
the tensile strength measurements are carried out on 
saturated paper, it is not necessary to condition the paper 
at 65% RH) . 

15 The samples are cut using a guillotine to 270 mm by 67 mm, 
and lines are drawn parallel to the smaller length 35 mm in 
to act as a guide when clamping the sample into the 
Testometric jaws. 

20 The samples are then soaked in deionised water for 30 
minutes . 

After this time, the majority of the water is drained away 
to leave the paper saturated while measurements are made. 
25 Prior to the test being performed', the excess water is 
removed as before. 

Testometric set-up - 25 kgf load cell, 100 mm/min speed, 
pre-tension 0,1 kgf, sample length 200 mm, sample width 67 
30 mm. 
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The results of the tests were as follows: 



Sample treatment 



Wet strength (kgf ) 



Untreated paper 
Polymer AM 
Polymer MRSM 



1.069 



4.920 



4.017 



5 E)ye transfer inhibition 

Five applications of 0.2% Kenores 1440 (trade mark) 
polyamine-epichlorohydrin (PAE) resin (Akzo Nobel) as 
disclosed in WO 97/42287 (a polymer outside the scope of 

10 this invention) were made via a domestic washing machine 

CZanussi (trade mark} automatic washing machine, 40*^0 cotton 
wash cycle, Persil {trade mark) applied during the wash 
cycle) to white woven cotton sheeting, a theoretical maximum 
application of 1.0% by weight PAE on weight of fabric (owf } . 

15 A similar process was carried out using G.2% Polymer AM 
(trade mark) and 0.2% Polymer MRSM (trade mark). The 
treated fabrics were then washed with Direct Red 8 0 dyed 
fabric which is known to lose dye. The resulting fabrics 
were then measured on a Spectroflash (trade mark) 

20 spectrometer to determine the degree of dye transfer. A 
blank fabric sample was used as reference. 



25 
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AL AE 

0.2% Kenores 1440 -3.47 6.20 

0.1% Kenores 1440 -1.05 2.32 

Polymer AM 0.93 2.21 

Polymer MRSM 0.28 1.47 



AL = change in lightness 
AE = change in colour 

5 Thus, there is less change in colour for the fabric treated 
with a polymer according to the invention and, therefore, 
less dye transfer. 

Example 2 
10 Garmeni: Caxe Properties 

Spectroflash (trade mark) measurements on a standard test 
fabric having black and red regions show that the fabrics 
treated with Polymer AM (trade mark) and Polymer MRSM (trade 
15 mark) according to Example 1 display reduced damage. 

Black area: 



AL AE 

Untreated 9.94 10.07 

Polymer AM 1,81 1.95 

Polymer MRSM 3.00 3.09 
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Red area: 



AL . AE 

Untreated 3.30 12.62 

Polymer AM 1.20 5.39 

Polymer MRSM 1.19 4.84 



In both cases, the treated areas show less change in shade 
5 than the untreated sample, indicated by the smaller AL and 
AE values. 

Exaaaple 3 
S-taln removal 

10 

1 ml of red wine was applied to treated cotton according to 
the procedure set out in Example 1 (5 rinse applications of 
0.2% per wash). The stain was measured on a Spectroflash 
(trade mark) spectrophotometer prior to washing and after 
15 washing at 40 *C using Persil Performance Biological (trade 
mark) powder. The change in depth of colour on the stains 
relative to the sample before washing was: 



AL AE 

Untreated -17.93 22.10 

Polymer AM -20.26 23.98 

Polymer MRSM -23.36 26.37 

Kenores 1440 -19.38 22.37 



20 After washing, the colour measurements were: 
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AL AE 

Untreated -3.97 5.94 

Polymer AM -3.65 5.10 

Polymer MRSM -5.70 7.98 

Kenores 1440 -8.42 10.45 



Polymer AM (trade mark) shows almost identical stain release 
properties to untreated fabric, whereas Polymer MRSM (trade 
mark) falls between Polymer Am (trade mark) and Kenores 14 4 0 
5 (trade mark) . 

The background area of the fabric was also measured to 
provide an indication of any tendency of the treatments to 
cause soil redeposition. The smaller the spectrometer 
10 reading, the less the change in colour and the less soil 
redeposition. 



AL 

Untreated -0.20 
Polymer AM -0,02 
Polymer MRSM -0.19 
Kenores 1440 -0.27 
Standard rinse conditioner* -0.05 



*Comfort (trade mark) (Unilever pic, UK) 

15 

Although the differences are small, there are still 
indications that these polymers do not increase the soil 
redeposition properties of the fabric to the same extent 
that PAE-type polymers do. In the case of Polymer AM (trade 
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mark) , there is less redeposition than with the rinse 
conditioner. 

fabric Conditioner Fooaulation 

Fabric conditioner formulations were made by preparing a 
standard fabric conditioner composition containing 
components 2 to 8 below and adding component 1 to it, with 
stirring. Compositions were prepared in both dilute and 
concentrated forms. 



The formulations were as follows: 





Dilute 


Concentrate 


1 . Polymer AM 


15.1% 


48.7% 


2. Water 


80.04% 


35.86% 


3. Antifoam 


0.01% 


0.03% 


"4; Genap-ol* 




0.75% ' ' 


5. HEQ 


4,20% 


13.5% 


6. Preservative 


0.03% 


0.06% 


7. Dye 


0.07% 


0.15% 


8 . Perfume 


0.30% 


0.95% 



*a Ci2 primary alcohol ethoxylated with 20 moles of ethylene 
oxide 



Example 5 

Polymer AM was pad applied to 2% resinated corton poplin 
monitors (40x40cm) to give a pick-up lever of 0.5% owf on 
the fabric. The monitors were then tumble dried. This was 
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carried our four times to give a total level of 2% owf . A 
similar procedure was carried out for Polymer MRSM and 
Kenores 1440. The monitors were wetted, scrunched (to 
simulate creasing in the wash process) then placed in a 
5 domestic tumble drier (Miele) with wetted cotton sheeting 
ballast {1 Kg when dry) . The load was then dried until the 
anti-crease setting on the drier was attained. The monitors 
were then panelled against AATCC smoothness standards to 
determine the level of creasing. The monitors were then 
10 ironed and the crease process repeated 



Polytner 


0.5% owf 

(befcra 

ironing) 


0,5% owf 

{after 

ironing) 


2% owf 

(before 

ironing) 


2% owf 
(aftar 
ironing) 


Untreated 
control 


1.4 


1.38 


1.64 


1.54 


PAE 


1.3 


1.44 


2.26 


1.94 


Kenores 
1440 


2.28 


2.06 


2.3 


2.52 


Polymer 
MRSM 


2.1 


2.34 


2.38 


2.8 



Polymer AM and Polymer MRSM are considerably less creased 
than the untreated control. Polymer MRSM treated monitors 
15 become even less creased if an ironing step is included. 



Polymer m and Polymer MRSM are considerably less creased 
than Kenores 1440 especially at the 0.5% owf level. 
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Claims 

1. Fabric care composition comprising a polymeric material 
which is capable of self cross-linking and/or of reacting 

5 with cellulose together with one or more textile compatible 
carriers, wherein the polymeric material comprises one or 
more poly (oxyalkylene) groups having an end group which 
comprises one or more amino groups or derivatives of said 
amino groups, wherein when the textile compatible carrier is 
10 water a further additive suitable for use in laundry 
compositions is present. 

2. Composition as claimed in Claim 1, wherein the 
polymeric material is obtainable by the reaction of a 

15 polymer of formula B(R)„, wherein n is from 1 to 20, B is a 
backbone group to which each R is covalently bonded and R is 
a group comprising a poly (oxyalkylene) chain, which chain 
comprises an amino end group, the polymer being optionally 
reacted v.'ith a bF-i-dging- compoundr with a -cro-ss--i-iTrk±ng-. " 

2 0 agent. 

3. Composition as claimed in Claim 2, wherein n is 2 or 3. 

4. Composition as claimed in Claim 2 or Claim 3, wherein B 
25 is -0-CH2 (CH) ni-CHa-O- and m is equal to n-2. 



30 



5. Composition as claimed in any one of Claims 2 to 4, 
wherein at least one R group has the formula - 
{CHaCHCR') (CH2)aO)p-A-NHR' ■, wherein: R' is H or CH3; a is 0, 
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1 or 2; p is an integer from 5 to 30; A is an alkylene 
group; and R' ' is H or'alkyl. 



5 6. Composition as claimed in any one of Claims 2 to 5, 
wherein p is from 10 to 25. 

7. Composition as claimed in any one of Claims 2 to 6, 
wherein the polymer of formula B{R)„ is 
10 H2C~0(CH2CH (R' )0)p-A~NH2 

HC-0 ( CH2CH ( R ' ) 0 ) „-A-NH2 

! 

H2C-O (CH2CH (R • ) 0) ^~A-NH2 

15 

wherein p, q and r are integers which may be the same or 
different and may be from 5 to 30 and A is branched or 
unbranched lower alkylene. 

20 8. Composition as claimed in any one of Claims 2 to 6, 
wherein the polymer of formula B(R)r, is 
H2N- (CH2) b- (0 (CH2) 4) d-0 (CH,) cO~ ( {CH2) 40)d2- (CH2}b-NH2 
wherein: b is an integer from 1 to 6; c is an integer from 1 
to 6; and d and d2 are the same or different and are 

25 integers from 10 to 15. 

9. Composition as claimed in Claim 8, wherein b is 3 
and/or c is 4. 



10. Composition as claimed in any one of Claims 2 to 9, 
wherein the cross-linking agent comprises an epihaiohydrin. 



wo 01/27232 



PCT/GB00/83fi95 



-sa- 
il. Composition as claimed in any one of Claims 2 to 10 
wherein the molar ratio of cross-linking agent to polymer of 
formula B{R)n is from 0.5:1 to 4:1. 

5 12. Composition as claimed in any one of Claims 2 to 11, 
wherein the bridging compound comprises two epoxide or 

carboxylic acid groups . 

13. Composition as claimed in Claim 11, wherein the epoxide 
10 or carboxylic acid groups are linked by a linker comprising 

alkylene, arylene, poly (oxyalkylene) or siloxane groups or 
combinations thereof. 

14. Composition as claimed in any one of Claims 1 to 13 
15 further comprising a silicone which is capable of reacting 

with the polymeric material. 

15. Composition as claimed in any one of Claims 1 to 14, 

wherein t.'he.....pMynieric,,,mat^^^ of , increasing ..the 

20 wet strength of paper by at least 200% compared to untreated 

paper when applied to paper having a weight of 8 0 g/m^ at a 
level of 1% solids by weight based on weight of paper. 

16. Composition as claimed in any one of Claims 1 to 15, 

25 wherein the one or more textile compatible carriers comprise 
a detergent active compound. 

17. Composition as claimed in any one of Claims 1 to 15, 
wherein the one or more textile compatible carriers comprise 

30 a fabric softening and/or conditioning compound. 
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18. Composition as claimed in any one of Claims 1 to 17, 
further comprising' a perfume. 

19. A method of treating fabric, as part of a laundering 
5 process, which comprises applying to the fabric a fabric 

care composition according to any one of Claims 1 to 18. 

20. A method of treating fabric, as part of a laundering 
process, which comprises applying to the fabric a polymeric 

10 material as defined in any one of Claims 1 to 18. 

21. A method as claimed in Claim 19 or Claim 20 wherein the 
composition is applied to the fabric during a wash cycle. 

15 22. A method as claimed in Claim 19, or Claim 20, wherein 
the composition is applied to the fabric during a rinse 
cycle. 

23. Use of a fabric care composition according to any one 
20 of Claims 1 to 18 or a polymeric material as defined in any 

one of Claims 1 to 18 to improve the surface colour 
definition of a fabric after multiple washings. 

24. Use of a fabric care composition according to any one 
25 of Claims 1 to 18 or a polymeric material as defined in any 

one of Claims 1 to 18 to impart pill and/or fuzz resistance 
to fabric during laundering. 

25. Use as claimed in Claim 23 or Claim 24, wherein the 
30 fabric comprises cellulosic fibres. 
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WRINKLE RESISTANT COMPOSITION 

5 



10 



Technica l jeld of the invention 



The present invention relates to fabric care compositions and to a method for 
treating fabrics in order to improve various properties of fabrics, in particular in- 
wear wrinkle resistance. 



Bacl<qround of the invention 



25 Wrinlcles in textile fabrics are caused by the bending and creasing of the textile 
material which places an externa! portion of a filament in a yam under tension 
v\^ile the internal portion of that filament in the yam is placed under compression. 
Particularly with cotton fabrics, tfie hydrogen bonding that occurs between the 
cellulose molecules contributes to keeping wrinkles in place. The wrinkling of 

30 fabric, in particular clothing, is therefore subject to the inherent tensionai elastic 
deformation and recovery properties of the fibers which constitute the yam and 
fabrics. 

in the modern worid, with the inarease of hustle and bustle and travel, there is a 
35 demand for a quidt fix which wll help to diminish the labor involved in home 
laundering and/or the cost and time involved in dry cleaning or commercial 
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laundering. Further, it is weit-known that alternating cycles of using and 
laundering fabrics and textiles, such as articles of worn clothing and apparel, will 
inevitabfy adversely affect the appearance and integrity of the fabric and textile 
Items so used and laundered. Fabrics and textiles simply wear out over time and 
5 with use. Laundering of fabrics and texBles is necessary to remove soils and 
stains which accumulate therein and thereon during ordinary use. However, Uie 
laundering operation itself, over many cycles, can accentuate and contribute to 
the deterioration of the integrity and the appearance of such fabrics and textiles. 
Accordingly, this has brought additional pressure to bear on textile technologists 
10 to produce a product that will sufficienay reduce wrinicles in fabrics, especially 
clothing, whilst stiii producing a good appearance through a simple, convenient 
application of a product 

The prior art contains numerous examples of compositions for reducing wrinkles. 

15 U.S. 5,532,023, discloses aqueous wrinkle control compositions containing non- 
volatile silicone and film-forming polymer. Prefered silicones include reactive 
silicones and amino-functional silicone, known as "amodimethicone". The 
composition containing such silicones is applied to fabric fran a spray dispenser. 
It is found ttiat in the spray treatment, an appreciable amount of the aqueous 

20 composition misses the fabric, and instead falls on flooring surfaces, such as 
rugs, carpets, concrete floors, tiled floors, linoleum floors, bathtub floors, which 
leaves a siitcxine layer that is accumulated on and/or cured on and/or bonded to 
the flooring surfaces. Such silicones that are accumulated on such surfaces, and 
especially those that are bonded to such surfaces are difficult to remove. 

25 Flooring surfaces thus become slippery and can present a safety hazard to the 
household members. U.S. 5,573,695 discloses an aqueous wrinkle removal 
composition containing a vegetable oil based cationic quatemary ammonium 
surfactant, and an anionic fluorosurfactant. Similarly, U.S. 4,661 ,268 discloses a 
wrinkle removal spray comprising an aqueous alcoholic composition containing a 

30 dialkyi quatemary ammonium salt and a silicone surfactant and/or a fluoro 
surfactant. U.S. 5,100,566 discloses a method of reducing wrinkles in fabric by 
spraying the fabric with an aqueous alcoholic solution of an anionic siliconate 
alkali metal salt U.S. 4,806.254 discloses fabric wrinkle removal aqueous 
alcoholic solution containing glycerine and a nonionic surfactant. WO98/04772 

35 provides the treatment of fabric against fabric creasing by application of a 
composition comprising a polycarboxylic acid or derivative thereof; and ttien 
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curing the cxjmposKion using a domestic process. Stardi is also a conventional 
ingredient of dewrinkling compositions. However, wtiile starctn provides a suitable 
visual benefit onto tiie treated fabrics, it also gives fabric with an undesired stiff or 
starchy feeling. These patents are incorporated herein by reference. 

5 

Accordingly, the domestic treatment of fabric is a problem known in the art to the 
formulator of laundry compositions. Therefore, ttiere is a need for a wrinkle 
reducing composition which reduces the above mentioned negatives. 

10 Further, most of the focus in the dewrinicling area has been on providing 
compositions with instant dewrinkling. However, with the current trends of 
reducing the labor involved in ironing, it has now been found that there is a need 
for a composition that would additionally provide in-wear wrinkle resistance, I.e. a 
composition that would provide long-lasting benefit upon ironing, and wearing. 

15 

Moreover, there Is also a need for an efficient and economical composition. 

It has now surprisingly been found that the combination of a lubricant, preferably 
a water-soluble one, and component having a deviation of fabric Wrinkle 

20 Recovery Angle (WRA) versus water of at least +15 fulfill such a need. This 
finding is particularly surprising, especially when the component providing such 
deviation is a polymer. Indeed, it is known that the combination of a lubricant, 
especially a water-soluble one, with polymer is often the cause of phase 
separation. Further, often the addition of polymer like starch on top of 

25 composition comprising a lubricant, preferably a water-soluble one, was found to 
give even worse results on the in-wear performance. Sunprisingly, it has been 
found that the addition of a component providing a deviation of fabric WRA of at 
least +15 overcome such problems. 

30 Accordingly, the present invention reduces wrinkles in fabrics, including clothing, 
dry cleanables, linens, bed dotties, and draperies, by ironing. The present 
invention can be used on damp or dry clothing to relax wrinkles and give clothes 
a ready to wear look with lasting benefits that is demanded by today's fast paced 
world. 

35 
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In a preferred aspect, an additional benefit of the composition of the present 
invention is an improved garment shape, body and crispness. 

The composition of the present invention acts as an excellent ironing aid. The 
5 present invention makes the task of ironing easier and faster by o-eatlng less iron 
drag. The compositions of the present invention help produce a crisp, smooth 
appearance. 

Summary of the invention 

10 

The present invention is a wrinkle reducing composition comprising a lubricant, 
preferably a water-soluble one, and a component having a deviation of fabric 
Wrinkle Recovery angle (WRA) versus water of at feast +15. 

15 

In anotiier aspect of the invention, there is provided an article of manufacture 
comprising the composition of the Invention, such as a sprayer, an aerosol, a 
foam dispenser, an ircHi, a refill cartridge thereof whidi contains the composition. 

20 Stilt in a Hirther aspect of the invention, there is provided a method of treating 
fabrics for imparting benefits selected from the group consisting of: reducing 
wrinkles and imparting in-wear resistance to fabrics, In a preferred method, the 
composition is sprayed onto a fabric and the fabric is ironed. 

25 In a further aspect of the invention, there is provided an article of manufacture 
comprising a container and the composition of the invention in association with 
usage instructions, in particular, instructions to use in a method where the 
composition is sprayed onto the fabric and the fabric is ironed. 

30 

Detaiied description of the invention 



D- lubricant; 

35 One essential component of the invention is a lubricant, preferably a water- 
soluble one. By means of this component, the composition provides an ease of 
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ironing whilst still avoiding the staining of fabric and/or presenting safety hazard 
to the household members. 

For ttie purposes of the present invention the term "water-soluble" is defined as 
5 "a component which when dissolved in water at a level of 0.2% by weight, or less, 
, at 25° C, forms a clear, isotropic liquid". 

Typical water-soluble lubricants include components selected from nonionic 
silicone containing surfactants, sorbitan esters, ethoxylated sorbitan esters, and 
10 mixtures thereof. The water-soluble lubricants are preferably present in an 
amount of from 0.1% to 70% by weight of the composition, more preferably of 
from 1 to 10% % by weight of the compositicHi for diluted composition and of from 
20 to 50% by weight of the composition for concenfrated compositions. 

15 A prefenred class of nonionic silicone containing surfactants are the polyalkylene 
oxide poiyslloxanes having a dimethyl polysiloxane hydrophobic moiety and one 
or more hydrophilic polyalkylene side chains, and having the general formula: 
R1— (CH3)2SiCM(CH3)2S!0]a— [{CH3)(R1)SiO]b-^i(CH3)2— R1 
wherein a + b are from about 1 to about 50, preferably from about 1 to about 30, 

20 more preferably from about 1 to about 25, and each R1 is the same or different 
and is selected from the group consisting of methyl and a 
po[y{ethyleneoxide/propyleneoxtde) copolymer group having the general formula: 
-{CH2)n 0(C2 H4 0)c {C3 H6 0}d R2 

with at least one R1 being a poly(ethyleneoxy/propyleneoxy) copolymer group, 
25 and wherein n is 3 or 4, preferably 3; total c {for all polyalkyleneoxy side groups) 
has a value of from 1 to about 100, preferably from about 6 to about 100; total d 
is from 0 to about 14, preferably fnam 0 to about 3; and more preferably d is 0; 
total c+d has a value of from about 5 to about 150, preferably from about 7 to 
about 100 and each R2 Is the same or different and is selected from the group 
30 consisting of hydrogen, an alkyl having 1 to 4 carbon atoms, and an acetyl group, 
preferably hydrogen and methyl group. Each polyalkylene oxide polysiloxane has 
at least one R1 group being a poly(ethyleneoxide/propyleneoxide) copolymer 
group. 

35 Nonlimiting examples of this type of surfactants are the Silwet® surfactants which 
are available OS! Specialties Inc., a Division of Witco, Danbury, Connecticut. 
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Representative Silwet® surfactants which contain only ethyleneoxy (C2H40) 
groups are as follows. 

Name Average MW Average a+b Average total c 



L-7608 


600 


1 


8 


L-7607 


1,000 


2 


17 


L-77 


600 


1 


9 


L-7605 


6,000 


20 


99 


L-7604 


4,000 


21 


53 


L-7600 


4,000 


11 


68 


L-7657 


5,000 


20 


76 


L-7602 


3,000 


20 


29 


L-7622 


10,000 


88 


75 



Nonlimiting examples of Silwet® surfactants which contain both ethyleneoxy (C2 

H4 O) and propyleneoxy {C3 H6 O) groups are as follows. 

Name Average MW EO/PO ratio 

L-720 12,000 50/50 

L-7001 20,000 40/60 

L-7002 8,000 50/50 

L-7210 13,000 20/80 

L-7200 19,000 75/25 

L-7220 17,000 20/80 



The molecular weight of the polyalkyleneoxy group (R1) is less than or equal to 
25 about 10,000. Preferably, the molecular weight of the polyalkyleneoxy group is 
less than or equal to about 8,000, and most preferably ranges from about 300 to 
about 5,000. Thus, the values of c and d can be those numbers which provide 
molecular weights within these ranges. However, the number of ethyleneoxy 
units (-C2H40) in the polyether chain (R1 ) must be sufficient to render the 
30 polyalkyiene oxide polysiloxane water-soluble. If propyleneoxy groups are 
present in the polyalKylenoxy diain, they can be distributed randomly in ttie chain 
or exist as blocks. Mixtures of Silwet® surfactants which contain boitt 
ethyleneoxy and propyleneoxy groups, are also preferred. Preferred Silwet® 
surfactants are the L-7001, L~7087, L-7200. L-7280. L-7600, L-7608, L-7622, 
35 L-7657. 
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The preparation of polyalkyiene oxide polysiloxanes is well-known in tlie art. 
Potyalkyiene oxide polysiloxanes of tine present invention can be prepared 
according to tiie procedure set forth in U.S. Pat. No. 3,299,112, Incorporated 
herein by reference. Typically, polyalkyiene oxkle polysiloxanes of the surfactant 
5 blend of the present invention are readily prepared by an addition reaction 
between a hydrosiloxane (i.e., a siioxane containing silicon-bonded hydrogen) 
and an alkenyl ether (e.g., a vinyl, allyl, or methailyl ether) of an alkoxy or hydroxy 
end-blocked polyalkyiene oxide). The reaction conditions employed in addition 
reactions of this type are well-known in the art and in general involve heating the 

10 reactants (e.g., at a temperature of from about SS'C to 1 lO'C) in the presence of 
a platinum catalyst (e.g., chloroplatinic acid) and a solvent (e.g., toluene). 
Still other pref^-red water-soluble lubricants of the nonionic type are those from 
the class of sorbitan esters and/or alkytethoxylate sorbitan ester. These 
ethoxylated sorbitan esters are fomied by ethoxylation of sorbitan or its cyclic 

15 derivative sorbitan, followed by esterification of one of the available hydroxy 
groups to introduce one long chain alkyi or alkenyl group, leaving the remaining 
hydroxy groups free. Compounds of this type are included in the range 
commercially available under the Registered Trade Mark TWEEN from Aldrich 
and from ICi United States !nc, but are also available from other suppliers e.g 

20 Radiasurf 7137 (Polyethoxylated (20 moles) sorbitan monoiaurate), Radiasurf 
7147 (Polysorbate 60), Radiasurf 7157 (Polysorbate 80) commercially available 
from FINA and Tween 65 (Polyethoxylated (20 moles) sorbitan tristearate), 
Tween 20 (Polyethoxylated (20 moles) sorbitan monoiaurate, Tween 21 
(Polyethoxylated (4 moles) sorbitan monoiaurate ), Tween 40 (Polyethoxylated 

25 (20 moles) sorbitan palmitate), commercially available from Aldridi . 

Water-insoluble lubricants are also useful herein. Suitable water-insoluble 
lubricants include cationic fabric softeners, silicons, and aliphatic and 
cycloaliphatic hydrocarbons. 

30 

Suitable cationic fabric softening components for use herein include the 
water-insoluble quaternary-ammonium fabric softeners, the most commonly used 
having been di-long aikyl chain ammonium chloride or methyl sulfate, 
Prefen-ed cationic softenere among these include the following: 
35 1) ditallow dimethylammonium chloride (DTDMAC); 

2) dfhydrogenated tallow dimethylammonium chloride; 
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3) dihydrogenated tallow dimethylammonium methylsulfate; 

4) disteary! dimethylammonium chloride; 

5) dioieyl dimethylammonium chloride; 

6) dipalmityl hydroxyethyl methylammonium diloride; 

7) stearyl benzyl dimethylammonium chloride; 

8) tallow trimethylammonium chloride; 

9) hydrogenated tallow trimethylammonium chloride; 

10) C'l 2-1 4 aikyl hydroxyethyl dimethylammonium chloride; 

11) C-) 2-1 8 alkyi dihydroxyethyl methylammonium chloride; 

12) di(stearoyloxyethyl) dimethylammonium chloride (DSOEDMAC); 

13) di(taliowoyloxyethyl) dimethylammonium chloride; 

14) ditallow imidazolinium methylsulfate; 

15) 1-(2-tallowylamidoethyi)-2-tallowyl imidazolinium methylsulfate. 



However, in recent years, the need has arisen for more environmentally-friendly 
materials, and rapidly biodegradable quaternary ammonium compounds have 
been presented as alternatives to ttie traditionally used di-long all<y! chain 
ammonium chlorides and methyl sulfates. Such quaternary ammonium 
compounds contain long chain alk(en)yl groups internjpted by functional groups 
such as cartoxy groups. Said materials and fabric softening compositions 
containing th^ are disclosed in numerous publications such as EP-A-0,040,562, 
and EP-A-0,239,910. 



The quaternary ammonium compounds and amine precursors herein have the 
fomnula (1) or (II), below : 



^ ]j^(CH2)n-Q-T ^ 
Ri 



{S) 



R3 R3 

^ /— (CH2)n-CH -CH2 
T! T2 



in) 



wherein Q is selected from -O-C(O)-, -C{0)-0-, -0-C(0)-0-, -NR4.C(0)-, -C{0)- 
NR4s 

r1 is {CH2)n-Q-T2 or T^; 
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R2 is {CH2)m-Q-'^'^ or or r3; 

r3 is C-I-C4 alkyi or C1-C4 hydroxyalkyi or H; 

r4 is H or Ci-C4 alky! or C1-C4 hydroxyalkyi; 

T'', t2, t3, t4, t5 are independently C6-C22 a'M or alkenyl; 

n and m are integers from 1 to 4; and 

X- is a softener-compatible anion. 

Non-limiting examples of softener-compatible anions include chloride or methyl 
sulfate. 

The alkyI, or alkenyl, chain 1^, t2, T^, T^, t5 must contain at least 6 carbon 
atoms, preferably at least 11 carbon atoms, more preferably at least 16 carbon 
atoms. The chain may be straight or branched. 

Tallow is a convenient and inexpensive source of long chain alkyi and alkenyl 
material. The compounds wherein T"*, T^, T^, T"^, T^ represents the mixture of 
long chain materials typical for tallow are particularly preferred. 
Specific examples of quaternary ammonium compounds suitable for use In the 
aqueous fabric softening compositions herein include : 

1) N,N-di(tallowoyl-oxy-ethyl)-N,N-dlmethyl ammonium chloride; 

2) N,N-di(tallowoyl-oxy-ethyl)-N-mettiyl, N-(2-hydroxyeth^) ammonium metiiyl 
sulfate; 

3) N,N-di(2-tallowoyl-oxy-2-oxo-ethyl)-N,N-dtmethyl ammonium chloride; 

4) N,N-di{2-tallowoyl-oxy-ethylcarbonyi-oxy-ethyl)-N,N-dtmethyl ammonium 

chloride; 

5) N-{2-tal!owoyi-oxy-2-ethyl)-N-(2-tallowyl-oxy-2-oxo-ethyl)-N,N-dimettiyl 

ammonium chloride; 

6) N,N,N-tri(tallowoy[-oxy-ethyl)-N-methyi ammonium chloride; 

7) N-(2-taliowoyl~oxy-2-oxo-ethyl)-N-(tallowyi-N,N-dimethyl-ammonium chloride; 
and 

8) 1 ,2-ditailowoyl-oxy-3-trimethylammoniopropane chloride; 
and mixtures of any of the above materials. 

Of these, compounds 1-7 are examples of compounds of Formula (i); compound 
8 is a compound of Formula (11). 



wo 01/31112 



10 



PCT/DSOO/29769 



Particularly preferred is N,N-di{tal!owoyl-oxy-ethyi)-N,N-dimethyl ammonium 
chloride, where the tallow chains are at least partially unsaturated. 
The level of unsaturation of the tallow chain can be measured by the iodine Value 
{(V) of the oorresponding fatty acid, which in the present case should preferably 
5 be in the range of from 5 to 100 with two categories of compounds being 
distinguished, having a fV below or above 25. 

Indeed, for compounds of Formula (I) made from tallow fatty adds having a IV of 
from 5 to 25, preferably 15 to 20, it has been found that a cis/trans isomer weight 
ratio greater than 30/70, preferably greater than 50/50 and more preferably 
10 greater than 70/30 provides optimal concentrabllity. 

For compounds of Formula (I) made from tallow fatty acids having a IV of above 
25, the ratio of cis to trans isomers has been found to be less critical unless very 
high concentrations are needed. 

Other examples of suitable quaternary ammoniums of Formula (i) and (II) are 
15 obtained by, e.g. : 

- replacing "tallow" In the above compounds with, for example, coco, palm, 
lauryl, oleyl, ricincleyl, stearyl, palmityl, or the like, said fatty acyi chains being 
either fully saturated, or preferably at least partly unsaturated; 

- replacing "mettiyl" in the above compounds with ethyl, ethoxy, propyl, propoxy, 
20 fsopropyl, butyl, isobutyl or t-butyl; 

- replacing "chforide" in the above compounds with bromide, methylsulfate, 
fonmate, sulfate, nitrate, and the like. 

In fact, the anion is merely present as a counterion of the positively charged 
25 quaternary ammonium compounds. The nature of the counterion is not critical at 
all to the practice of the present invention. The scope of ttiis invention Is not 
considered limited to any particular anion. 

By "amine precursors thereof is meant ttie secondary or tertiary amines 
corresponding to the above quaternary ammonium compounds, said amines 
30 being substantially protonated in the present compositions due to ttie pH values. 

Still other water-insoluble lubricants indude polyalkyi or polyaryl siloxanes 
with the following structure: 



35 
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The alkyi or ary) groups substituted on the siloxane chain (R) or at the 
ends of the siloxane chains (A) can have any structure as long as the resulting 
5 silicones remain fluid at room temperature. Preferably, the silicones are 
hydrophobic, are neither irritating, toxic, nor otherwise harmful when applied to 
fabrics or when they come in contact with human skin, are compatible witti other 
components of the composition, are diemieally stable under normal use and 
storage conditions , and are capable of being deposited on fabric. 

10 

The R group preferably is a phenyl, a hydroxy, an alkyI or an aryl. The two 
R groups on the silicone atom can represent the same group or different groups. 
More preferably, the two R groups represent the same group preferably a methyl, 
an ethyl, a propyl, a phenyl or a hydroxy group, q is prereably an integer from 
15 about 7 to about 8,000. 



"A" represents groups which block the ends of the silicone chains. 
Suitable A groups include hydrogen, methyl, methoxy, ethoxy, hydroxy, propoxy, 
and aryloxy. The preferred silicones are polydimethy! siloxanes; more preferred 
20 silicones are polydimettiyi siloxanes having a viscosity of greater than aboui 10 
000 centistokes (est) at 25°C. 

Suitable methods for preparing these silicone materials are disclosed in 
U.S. Pat. Nos. 2,826,551 and 3,964,500, incorporated herein by reference. 
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Silicones useful in the present invention are also commercially available. 
Suitable examples include silicones offered by Dow Corning Corporation. 

Still other water-insoluble lubricants for use lierein are hydrocarbons. 
5 Suitable hydrocarbons for use herein include, in particular, linear or branched Cg- 
C40 paraffin hydrocarbons or mixtures of different hydrocarbons. An important 
factor in the selection of suitable hydrocarbons is that Oiey should have a liquid to 
at most wax-like consistency at room temperature. 

10 2)-component having a deviation of fabric WRA versus water of at least +15 

A component having a deviation of fabric WRA of at least +15 is another 
essential component of the invention. Typically, these components are present in 
15 an amount of at least about 0.01%, preferably from about 0.1% to about 20% by 
weight of the composition, preferably to about 4% by weight of the diluted 
comfKisition, preferably to about 12% by weight of the concentrated composition. 

The WRA Test method is taken from the AATCC 66-1990. This method is an 

20 ^erican National Standard method designed for the determination of ttie 
viffinkle recovery of woven fabrics, whereby a test specimen, creased and 
compressed under controlled conditions of time and load, is suspended in the 
test instrument for a controlled recovery period, after which the recovery angle is 
measured. Experimental detail on how to measure this WRA is given in AATCC 

25 66-1990, incorporated herein by reference. The WRA method is tested on 100% 
cotton, woven Oxford pinpoint fabric, free from wrinkles, cut in twelve specimens 
of 0.59 inch X 1.57 inch, six with their long dimension parallel to the warp, and 
six Willi their long dimensional parallel to the filling. The test is carried out on 
doth conditioned for 24 hours at 21X (yO^F) and 65% RH. Three specimens 

30 from each set are creased on one side and three on the other. Tweezers are 
used to place the test specimen between the leaves of the specimen holder (2 
superimposed leaves 0.63 inch wide, but of different lengths and fastened 
together at one end) with one end directly under the 0.71 -inch mark. Witii the 
tweezers, the exposed end of the specimen is lifted over and looped back to the 

35 0.71 -inch mark on the shorter, thin metal leaf and held with the left thumbnail. 
The holder with the spedmen is inserted into a plastic press (2 superimposed 
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leaves of equal length (3.74 inch) and 0.79 inch wide, fastened togettier at one 
end ) and a weight of 500g is applied for 5 minutes so that a crease is formed. 
The plastic press can then be removed and the spedmen holder combination 
can be inserted in tiie tester writh the exposed end of the specimen holder in the 

5 mount on ttie face of the tester. The crease should line up \mth a spot at the 
center of the tester disk, and ttie dangling specimen leg should be lined up 
immediately with the vertical guide line. In order to eliminate gravitation effects, 
keep the dangling specimen leg aligned with the vertical guide line during the 5- 
min recovery period. Adjust every 15 seconds for the first minute, and once a 

10 minute thereafter. Five minutes after the removal of the creasing load, the 
wrinkle recovery value is read to the nearest degree from the scale. The sum is 
taken of the average recovery for all wasp readings and all filling readings and 
compared with a cloth treated with water. 

15 Components defined by their WRA are well-known in the art. For example. In 
JAPS, Vol.15, pp.341-349 (1971) as well as in Textile Research Journal, pp. 199- 
201 , Feb.1970. are given various examples of componente defined by a WRA, all 
of which are included within the scope of the present invention. 

20 The fabric WRA obtained with the tested component is compared with the fabric 
WRA obtained with water, thereby giving a deviation A. A component whidi 
provide a A of at least positive(+)15, preferably having a A within the range of 15- 
30 is a component suitable for the invention. 

25 The following represents the WRA deviation versus water of ditferent polymers 
suitable for use in tihe present invention and according to the above procedure. In 
each case, numbers are arithmetic averages of 9 replicates and the results are 
statistically significantly different at 95% confidence level: 



Polymer 


AWRA 


IMO 900 


19 


Avalure AC 120 


21 


Luviquat FC 905 


15 



30 

- IMO 900 : Isomaltose Oligosaccharide ex. Showa Sangyo Co. 

- Avalure AC 120 :Polyacrylate ex. BF Goodrich 
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- Luviquat FC 905 :copolymer Vinylimidazolium methochloride & Vinylpyrrolidone 
ex. BASF 

Preferred components which have a deviation of fabric WRA versus water of at 
5 least 15 are selected from a) shape retention polymers, b) polymers comprising 
at least one unit wtiich provide a dye transfer inhibiting benefit, c) polyurethanes, 
d) Isomaltooligosaccharide, e) polyamine polymers, f) amphoteric polymers, g) 
aminosilicones, h) curable silicones and mixtures thereof. Most preferred are the 
polymers which are water-soluble. Furttiemiore, as used herein, the word 
10 "component" is meant to include compounds having a WRA deviation versus 
water of at least 15, mixtures of such components as well as mixtures of 
components which per se do not have a WRA deviation versus water of at least 
15 but which, in combination do have a WRA deviation versus water of at least 
15. One such component is disclosed and claimed in co-pending application EP 
15 99870222.9-2413. 

a)-Shape Retention Polymer 

Suitable shape retenticNi fwlymere can be natural, or synthetic, and can act by 
20 forming a film, and/or by providing adhesive properties. E.g., the present 
invention can optionally use film-fomning and/or adhesive polymer to impart 
shape retention to fabric, particularly clothing. By "adhesive" it is meant that when 
applied as a solution or a dispersion to a fiber surface and dried, the polymer can 
attach to the surface. The polymer can form a film on the surface, or when 
25 residing between two fibers and in contact with the two fibers, it can bind the two 
fibers together. Other polymers such as Isomaltose Oligosaccharide can form a 
film and/or bond the fibers together when the treated fabric is pressed by a hot 
iron. Such a film will have adhesive strengtii, cohesive breaking strength, and 
cohesive breaking strain. 

30 

Nonlimiting examples for natural polymers are Isomaltose Oligosaccharide and 
their derivatives, and chitins and their derivatives. 

The synthetic polymers useful in the present invention are comprised of 
35 monomers. Some nonlimiting examples of monomers which can be used to fomri 
the synthetic polymers of the present invention include: low molecular weight Gi- 
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C6 unsaturated organic mono-carboxylic and polycarboxyiic adds, such as 
acrylic acid, methacrylic acid, crotonic acid, maleic acid and its lialf esters, 
itaconic acid, and mixtures thereof; esters of said adds with C-i-Ci2 alcohols, 
such as methanol, ethanol, 1-propano!, 2-propanol, 1-butanol, 2-methyl-1- 

5 propanot, 1-pentanol, 2-pentanol, 3-pentanol, 2-metiiyi-1-butanol, 1-methi^-1- 
butano!, 3-methyl-1-butanol, 1-methyl-1-pentanol, 2-methyl-1-pentanot, 3-nnethyt- 
1-pentanof, t-butanoi, cyclohexanof, 2-ethyl-1-butanol, neodecanol, 3-heptanol, 
benzyl alcohol, 2-octanol, 6-methyl-1-heptanol, 2-ethyl-1-hexanol, 3,5-dimethyl-1- 
hexanol, 3,5,5-trinnethyl-1-hexanol, 1-decanol, 1-dodecanol, and the like, and 

10 mixtures thereof. Nonlimiting examples of said esters are methyl acryiate, ethyl 
acrylate, t-butyl acryiate, methyl methacrylate, hydroxyethyl methacrylate, 
methoxy ethyl methacrylate, and mixtures thereof; amides and imides of said 
acids, such as N.N-dimethylacrylamide, N-t-butyl acrylamide, malelmides; low 
molecular weight unsaturated alcohols such as vinyl alcohol (produced by the 

15 hydrolysis of viny\ acetate after polymerization), allyl alcohol; esters of said 
alcohols with low molecular weight carboxylic acids, such as, vinyl acetate, vinyl 
propionate; ethers of said alcohols such as methyl vinyl ether; aromatic vinyl such 
as styrene, alpha-methyistyrene, t-butylstyrene, vinyl toluene, polystyrene 
macromer, and the like; polar vinyl heterocyclics, such as vinyl pyrrotidone, vinyl 

20 caprolactam, vinyl pyridine, vinyl imidazole, and mixtures thereof; other 
unsaturated amines and amides, such as vinyl amine, diethylene trtamine, 
dimethylaminoethyl methacrylate, ethenyl formamide; vinyl sulfonate; salts of 
acids and amines listed above; iow molecular weight unsaturated hydrocarbons 
and derivatives such as ethylene, propylene, butadiene, cyclohexadiene, vinyl 

25 chloride; vinylidene chloride; and mixtures thereof and alkyi quaternized 
derivatives thereof, and mixtures thereof. Preferably, said monomers are 
selected from the group consisting of vinyl alcohol; acrylic acid; methacrylic acid; 
methyl acryiate; ethyl acryiate; methyl meliiacrylate; t-butyl acryiate; t-butyl 
methacrylate; n-butyl acryiate; n-butyl metfiacrylate; isobutyl methacrylate; 2- 

30 ethylhexyl methacrylate; dimetiiylaminoethyi methacrylate; N,N-dimethyl 
aa^amide; N,N-dimethyl metiiacrylamide; N-t-butyl acrylamide; vinylpyrrolldone; 
vinyl pyridine; adipic acid; diethylenetriamine; salts thereof and alky! quaternized 
derivatives thereof, and mixtures thereof. 

Preferably, said monomers form homopolymers and/or copolymers (i.e., the film- 
35 forming and/or adhesive polymer) having a glass transition temperature (Tg) of 
from about -20''C to about 150'C, preferably from about -ICC to about ISCC, 
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more preferably from about 0°C to about lOO'C, most preferably, the adhesive 
polymer hereof, when dried to form a film will have a Tg of at least about 25°C., 
so that they are not unduly sticky, or "tacky" to the touch. Preferably said 
polymer is soluble and/or dispersible in water and/or alcohol. Said polymer 
typically has a molecular weight of at least about 500, preferably about 
1,000 to about 2,000,000, more preferably from about 5,000 to about 1 ,000,000, 
and even more preferably from about 30,000 to about 300,000 for some 
polymers. 

Some non-limiting examples of homopolymers and copolymers which can be 
used as film-forming and/or adhesive polymers of the present invention are: 
adipic acid/dimethylaminohydroxypropy! diethylenetriamine copolymer; adipic 
acid/epoxypropyl diethylenetriamine copolymer; poly(vinylpyrrol!done/ 
dimethylaminoethyl methacrylate); polyvinyl alcohol; polyvinylpyridine n-oxide; 
methacryloyi ethyl betaine/methacrylates copolymer; ethyl a cry late/methyl 
methacrylate/methacrylic acid/acrylic acid copolymer; polyamine resins; and 
polyquaternary amine resins; poly(etheny!formamide); poly{vinylamine} 
hydrochloride; poly(vinyl alcohol-co-6% vinylamine); poly(vinyl alcohoI-co-12% 
vinylamine); poly(vinyI alcohol-co-6% vinylamine hydrochloride); and poly{vinyl 
alcohol-co-12% vinylamine hydrochloride). Preferably, said copolymer and/or 
homopolymers are selected from the group consisting of adipic 
add/dimethylaminohydroxypropyl diethylenetriamine copolymer; 

po!y(vinylpyrrolidone/dimethyiaminoethyl methacrylate); polyvinyl alcohol; ethyl 
aoylate/methyt methacrylate/methacrylic acid/acryiic acid copolymer; 
methacryloyi ethyl betaine/methacrylates copolymer; polyquatemary amine 
resins; poly(ethenylformamide); poly(vinylamine) hydrochloride; poly{vinyl 
alcohol-co-6% vinylamine); poly(vinyl alcohol-co-12% vinylamine); poly(vinyl 
alcohol-co-6% vinylamine hydrochloride); and poly(vinyl alcohol-co-12% 
vinylamine hydrochloride). 

Preferred poiymers useful in the present invention are selected from the group 
consisting of copolymers of hydrophilic monomers and hydrophobic monomers. 
The polymer can be linear random or block copolymers, and mixtures thereof. 
Such hydrophobic/hydrophilic copolymers typically have a hydrophobic 
monomerjliydrophilic monomer ratio of from about 95:5 to about 20:80, preferably 
from about 90:10 to about 40:60. more preferably from about 80:20 to about 
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50:50 by weight of the copolymer. The hydrophobic monomer can comprise a 
single hydrophobic monomer or a mixture of hydrophobic monomers, and the 
hydrophiiic monomer can comprise a single hydrophiiic monomer or a mixture of 
hydrophilic monomers. The term "hydrophc^ic" is used herein consistent with Its 
5 standard meaning of lacking affinity for water, whereas "hydrophiiic" is used 
herein consistent with its standard meaning of having affinity for water. As used 
herein in relation to monomer units and polymeric materials, including the 
copolymers, "hydrophobic" means substantially water insoluble; "hydrophiiic" 
means substantially water-soluble. In this regard, "substantially water insoluble" 

10 shall refer to a material that is not soluble in distilled (or equivalent) water, at 
25°C., at a concentration of about 0.2% by weight, and preferably not soluble at 
about 0.1% by weight (calculated on a water plus monomer or poiymer weight 
basis). "Substantially water-soluble" shall refer to a material that is soluble in 
distilled (or equivalent) water, at 25°C., at a concentration of about 0.2% by 

15 weight, and are preferably soluble at about 1% by weight. The terms "soluble", 
"solubility" and the like, for purposes hereof, corresponds to the maximum 
concentration of monomer or polymer, as applicable, that can dissolve in water or 
other solvents to form a homogeneous solution, as is well understood to tiiose 
skilled in the art. 

20 

Nonlimiting examples of useful hydrophobic monomers are acrylic acid C1-C18 
alkyi esters, such as methyl acrylate, ethyl acrylate, t-butyl acryiate; methacrylic 
C-i-CiS alkyI esters, such as methyl methacrylate, 2-ethyl hexyl methacryiate, 
methoxy ethy) methacrylate; vinyl alcohol esters of carboxyltc acids, such as, 

25 vinyl acetate, vinyl propionate, vinyl neodecanoate; aromatic vinyls, such as 
siyrene, \-but^ styrene, vinyl toluene; vinyl ethers, such as methyl vinyl ether; 
vinyl chloride; vinylidene chloride; ethylene, pnapylene and other unsaturated 
hydrocarbons; and the like; and mixtures thereof. Some preferred hydrophobic 
monomers are methyl acrylate, methyl methacrylate, t-butyl acrylate, t-butyl 

30 methacrylate, n-butyl acrylate, n-buty{ methacrylate, and mixtures thereof. 

Nonlimiting examples of useful hydrophiiic monomers are unsaturated organic 
mono-carboxylic and polycarboxylic acids, such as acrylic acid, methacrylic acid, 
crotonic acid, maleic acid and its half esters, itaconlc acid; unsaturated alcohols, 
35 such as vinyl alcohol, allyl alcohol; polar vinyl heterocyclics, such as vinyl 
pyrrolidone, vinyl caproiactam, vinyl pyridine, vinyl imidazole; vinyl amine; vinyl 
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sulfonate; unsaturated amides, such as acrylamides, e.g., N,N- 
dimethylacrylamide, N-t-butyi acrylamide; hydroxyethyl methacrylate; 
dimethylaminoethyi methacrylate; salts of acids and amines listed above; and the 
like; and mixttjres thereof. Some preferred hydrophiiic monomers are acrylic 
5 acid, methacrirttc acid, N,N-dimefriyl acrylamide, N.N-dimeltiyl methacrylamlde, 
N-t-butyl acrylamide, dimethylamino ethyl methaaylate, vinyl pyrrolidone, salts 
thereof and alkyi quaternized derivatives thereof, and mixtures thereof. 

Preferably, the shape retention copolymers contain hydroFrfiobIc monomers and 

10 hydrophiiic monomers which comprise unsaturated organic mono-carboxylic and 
polycarboxylic acid monomers, such as acrylic acid, methacrylic acid, crotonic 
acid, maleic acid and its half esters, itaconicacid, and salts thereof, and mixtures 
thereof; and optionally other hydrophiiic monomers. These preferred polymers of 
the current invention surprisingly provide control of certain amine type matadors 

15 in fabrics, in addition to providing the fabric w/rinkie control benefit. Examples of 
the hydrophiiic unsaturated organic mono-carboxylic and polycarboxylic acid 
monomers are acrylic acid, methacrylic acid, crotonic acid, maleic acid and its 
half esters, itaconic acid, and mixtures thereof. NonlimitJng examples of the 
hydrophobic monomers are esters of the unsaturated organic mono-carboxylic 

20 and polycarboxylic acids cited hereinabove with C1-C12 alcohols, such as 
methanol, ethanol, 1-propanol, 2-propanol, 1-butanoi, 2-methyl-1-propanol, 1- 
pentanol, 2-pentanol, 3-pentanoi, 2-methyl-1-butano!, 1-methyl-1-butanoi, 3- 
methyi-1-butanol, 1-methyi-1-pentanol, 2-methyl-1-pentanol, 3-methyl-1-pentanol, 
t-butanol, cyclohexanol. 2-ethyl-1-butano!, and mixtures thereof, preferably 

25 methanol, ethanol, 1-propanol, 2-propanol, 1-butano!, 2-methyl-1-propanol, t- 
butanol, and mixtures thereof. Compositions containing these polymers also can 
additionally comprise perfume, antibacterial active, odor control agent, static 
control agent, and mixtures thereof. 

30 It is not intended to exclude the use of higher or lower levels of the polymers, as 
long as an effective amount is used to provide adhesive and film-forming 
properties to the composition and the composition can be formulated and 
effectively applied for its intended purpose. 

35 Highly preferred adhesive and/or film-forming pdymers Itiat are useftjl in the 
composition of the present invention actually contain silicone moieties in the 
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polymers themselves. These preferred polymers include graft and block 
copolyrhers of silicone with moieties containing hydrophillc and/or hydrophobic 
monomers described hereinbefore. The sillcone-containing copolymers In the 
composition of the present Invention provide shape retention, body, and/or good, 
5 soft fabric feel. 

Both siiicone-containing graft and block copolymers useful in the present 
invention have the following properties: 

(1) the silicone portion is covalently attached to the non-sllicone 
10 portion; 

(2) the molecular weight of the silicone portion is from about 1,000 to 
about 50,000; and 

(3) the non-silicone portion must render the entire copolymer soluble or 
dispersible in the vwinkle control composition vehicle and permit the 

15 copolymer to deposit on/adhere to the treated fabrics. 

Suitable silicone copolymers include the followng: 

Preferred siiicone-containing polymers are the silicone graft copolymers 
20 comprising acrylate groups described, along with methods of making them, in 
U.S. Patent No. 5,658,557, Bolich et al.. issued Aug. 19, 1997. U.S. Patent No. 
4,693,935, Mazurek, issued Sept. 15, 1987, and U.S. Patent No. 4,728,571, 
Clemens et al., issued Mar. 1, 1988. Additional siiicone-containing polymers are 
disclosed in U.S. Pat. Nos. 5,480,634, Hayama et al, issued Oct 2, 1996, 
25 5,166,276, Hayama et al., issued Nov. 24, 1992, 5,061,481, issued Oct. 29, 
1991, Suzuki et al., 5,106,609, Bolich et al„ issued Apr. 21, 1992, 5,100,658, 
Bolich et al., issued Mar. 31, 1992, 5,100,657, Ansher-Jackson, et al., issued 
Mar. 31, 1992, 5,104,646. Bolich et al., issued Apr. 14, 1992, al! of which are 
incorporated herein by reference. 

30 

These polymers preferably include copolymers having a vinyl polymeric 
backbone having grafted onto it monovalent siloxane polymeric moieties, and 
components consisting of non-silicone hydrophilic and hydrophobic monomers. 

35 The siiicone-containing monomers are exemplified by the general formula: 
X(Y)n Si(R)3.m 2m 
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wherein X is a polymerizable group, such as a vinyl group, which is part of the 
backbone of the polymer; Y is a divalent linking group; R is a hydrogen, hydroxy!, 
lower aikyi (e.g. C1-C4), aryl, alkaryl, aikoxy, or alkylamino; Z is a monovalent 
polymeric siioxane moiety having an average molecular Vi^eight of at least about 
5 500, is essentially unreactive under copoiymerization conditions, and is pendant 
from the vinyl polymeric backbone described above; n is 0 or 1; and m is an 
integer from 1 to 3. 

The preferred siltcone-containing monomer has a weight average molecular 
10 weight of from about 1 ,000 to about 50,000, preferably from about 3,000 to about 
40,000, most preferably from about 5,000 to about 20,000. 



Nonlimiting examples of preferred silicone-containing monomers have the 
following formulas: 



X-Si(R^)3-m2m 

X-<n;^(CH2)q~(0)p~Si(R^)3.^ 



O H O R" , , 

II i II I 

O OH R" 

X-C-0-CH2-CH-CH2-N-(CH2)q-Si(R^)3.rn2tn 

O H O R" 

II 1 II I , 

X_c_o-™(CH2)2--N-C-N-(CH2)q-Si(Ri) 3.^ 
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In these sfructures m is an integer from 1 to 3, preferably 1 ; p is 0 or 1 ; q is an 
Integer from 2 to 6; n is an integer from 0 to 4, preferably 0 or 1 , more preferably 
0; is hydrogen, lower alfcyl, aikoxy, hydroxyl, aryi, alkylannino, preferably is 
all<yi; R" is alky! or iiydrogen; X is 

5 CH{R3)==C(R*)- 

R^ is hydrogen or -COOH, preferably hydrogen; R'* is Iiydrogen, methyl or - 
CH2COOH. preferably methyl; 2 is 

RMSi(R^)(R^)— O— 

5 6 7 

wherein R , R , and R , independently are lower alkyi, aikoxy, alkylamino, 
10 hydrogen or hydroxyl, preferably alkyI; and r is an integer of from about 5 to about 
700, preferably from about 60 to about 400, more preferably from about 100 to 
about 300. Most preferably, R^, R^, and R^ are methyl, p = 0, and q = 3. 

Silicone-containing adhesive and/or fiim-fonning copolymers useful in the present 
15 invention comprise from 0% to about 90%, preferably from about 10% to about 
80%, more preferably from about 40% to about 75% of hydrophobic monomer, 
from about 0% to about 90%, preferably from about 5% to about 80% of 
hydrophiiic monomer, and from about 5% to about 50%, preferably from about 
10% to about 40%, more preferably from about 15% to about 25% of silicone- 
20 containing monomer. 

The composition of any particular copolymer will help determine its formulation 
properties. In fact, by appropriate selection and combination of particular 
hydrophobic, hydrophiiic and silicone-containing components, the copolymer can 

25 be optimized for inclusion in specific vehicles. For example, polymers which are 
soluble in an aqueous formulation preferably contain from 0% to about 70%, 
preferably from about 5% to about 70% of hydrophobic monomer, and from about 
30% to about 98%, preferably from about 30% to about 80%, of hydrophiiic 
monomer, and from about 1% to about 40% of silicone-containing monomer. 

30 Polymers which are dispersible preferably contain from 0% to about 70%, more 
preferably from about 5% to about 70%, of hydrophobic monomer, and from 
about 20% to about 80%, more preferably from about 20% to about 60%. of 
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hydrophilic monomer, and from about 1% to about 40% of silicone-containing 
monomer. 

The silicone-containing copolymers preferably have a weight average molecular 
5 weight of from about 10,000 to attout 1 ,000,000, preferably from about 30,000 to 
about 300,000. 

The preferred polymers comprise a vinyl polymeric backbone, preferably having a 
Tg or a Tm as defined above of about -20''C. and, grafted to the backbone, a 

10 polydimethylsiloxane macromer having a weight average molecular weight of 
from about 1 ,000 to about 50,000, preferably from about 5,000 to about 40,000, 
most preferably from about 7,000 to about 20,000. The polymer is such that 
when it is formulated into the finished composition, and then dried, the polymer 
phase separates into a discontinuous phase which includes the 

15 polydimethylsiloxane macromer and a continuous phase which includes the 
backbone. Exemplary silicone grafted polymers for use in the present invention 
include the following, where the composition of the copolymer is given with the 
approximate weight percentage of each monomer used in the polymerization 
reaction to prepare the copolymer: N,N-dimethylacrylamide/isobuty! 

20 methacryiate/{PDMS macromer - 20,000 approximate molecular weight) 
(20/60/20 w/w/w), copolymer of average molecular weight of about 400,000; N,N- 
dimettiylacrylamide/(PDMS macromer -20,000 approjdmate molecular weight) 
(80/20 w/w), copolymer of average molecular weight of about 300,000; and t- 
butylacrylate/N,N-dimethylacrylamide/CPDMS macromer - 10,000 approximate 

25 molecular weight) (70/10/20), copolymer of average molecular weight of about 
400,000. 

Highly preferred shape retention copolymers of this type contain hydrophobic 
monomers, silicone-containing monomers and hydrophilic monomers whidi 
30 comprise unsaturated cwganlc mono- and polycari^oxylic acid monomers, such as 
acrylic add, methacrylic acid, crotonic add, maleic add and its half esters, 
itaconic acid, and salts thereof, and mixtures thereof. These preferred polymers 
surprisingly provide control of certain amine type malodors in fabrics, in addition 
to providing the fabric wrinkle control benefit. A nonlimlting example of sudi 
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copolymer is n-butylmethaoylate /acrylic acid/{po!ydimethylsiloxane macromer, 
20,000 approximate molecular weight) copolymer of average molecular weight of 
about 100,000, and with an approximate monomer weight ratio of about 70/10/20. 
A highly preferred copolymer is composed of acr^^ic acid, t-butyi acrylate and 
5 silicone-containing monomeric units, preferably with from about 20% to about 
90%, preferably from about 30% to about 80%, more preferably from about 50% 
to about 75% t-butyl acrylate; from about 5% to about 60%, preferably from about 
8% to about 45%, more preferably from about 10% to about 30% of acrylic acid; 
and from about 5% to about 50%, preferably from about 10% to about 40%, more 

10 preferably from about 15% to about 30% of polydimethylsiloxane of an average 
molecular weight of from about 1,000 to about 50,000, preferably from about 
5,000 to about 40,000, most preferably from about 7,000 to about 20,000. 
Nonlimiting examples of acrylic acid/tert-butyl acrylate/pofydi methyl siloxane 
macromer cx»polymers useful in the present invention, with approximate monomer 

15 weight ratio, are: t-butylacry!ate/acrviic acid/{po!ydimethylsiloxane macromer, 
10,000 approximate molecular weight) (70/10/20 w/w/w), copolymer of average 
molecular weight of about 300,000; t-buiyi acrylate/acrylic 
acid/(po!ydimethylsi!oxane macromer, 10,000 approximate molecular weight) 
(63/20/17), copolymer of average molecular weight of from about 120,000 to 

20 about 150,000; and n-butylmethacrylate/acry!ic acid/ (polydimethylsiloxane 
macromer - 20,000 approximate molecular weight) (70/10/20 w/w/w), copolymer 
of average molecular weight of about 100,000. A useful and commercially 
available copolymer of this type is Diahoid® ME from Mitsubishi Chemical Corp., 
which is a t-butyl acrylate/acrylic acid/ (polydimethylsiloxane macromer, 12,000 

25 approximate molecular weight) (60/20/20), copolymer of average molecular 
weight of about 128,000. 

Silicone Block Copofymers 

Also useful herein are silicone block copolymers comprising repeating block units 
30 of poiysiloxanes. 

Examples of silicone-containing block copolymers are found in U.S. Patent No. 
5,523,365, to Geek et al., issued June 4, 1996; U.S. Patent No. 4,689,289, to 
Crivello, issued Aug. 25, 1987; U.S. Patent No. 4,584,356, to Crivello, issued 
35 April 22, 1986; Macromolecutar Design, Concept & Practice, Ed: M. K. Ivltshra, 
Polymer Frontiers Intemationa!, Inc., Hopewell Jet., NY (1994), and Block 
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Copolymers, A. Noshay and J. E. McGrath, Academic Press, NY (1977), which 
are all incorporated by reference herein in their entirety. Other silicone block 
copolymers suitable for use herein are those described, along with methods of 
making friem, in the above referenced and incorporated U.S. Patent No. 
5 5,658,577. 

The stiicone-oontaining block copolymers useful in the present invention can be 
described by the formulas A-B, A-B-A, and -(A-B)n- wherein n is an integer of 2 
or greater. A-B represents a diblock structure, A-B-A represents a triblock 
10 structure, and -(A-B)n- represents a multibiock structure. The block copolymers 

can comprise mixtures of diblocks, triblocks, and higher multibiock combinations 
as well as small amounts of homopolymers. 

The silicone block portion, B, can be represented by the following polymeric 
15 structure 

-(SiR20)m--. 

wherein each R is independently selected from the group consisting of hydrogen, 
hydroxyl, C-j-Cq alkyi, Ci-Cq alkoxy, C2~C6 alkylamino, styryl, phenyl, C^-Cq 

alkyl or alkoxy-subsWuted phenyl, preferably methyl; and m is an integer of about 
20 10 or greater, preferably of about 40 or greater, more preferably of about 60 or 
greater, and most preferably of about 100 or greater. 

The non-silicone block, A, comprises monomers selected from the monomers as 
desCTibed hereinabove in reference to the non-silicone hydrophilic and 
25 hydrophobic monomers for the silicone grafted copolymers. Vinyl blocks are 
preferred co-monomers. The block copolymers preferably contain one or more 
non-silicone blocks, and up to about 50%, preferably from about 10% to about 
20%, by weight of one or more polydimethyl siioxane blocks. 

30 Also useful herein are sulfur-linked silicone containing copolymers, including 
block copolymers. As used herein in reference to silicone containing copolymers, 
the term "sulfur-linked" means that the copolymer contains a sulfur linkage (i.e., - 
S-), a disulfide linkage (i.e., -S-S-), or a sulfhydry! group {i.e.,-SH). 

35 These sulfur-linked silicone-containing copolymers are repres^ted by Vne 
following general formula: 
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Si (OSi)y 



OSi 



(R3)3-q 



XR4SG4)q 



wherein 



each G5 and Gq is independently selected from the group consisting of 
alkyi, aryi, aikaryl, alkoxy, aikylamino, fluoroafkyi, hydrogen, and — ZSA, wherein 
5 A represents a vinyl polymeric segment consisting essentially of polymerized free 
radically polymerizabie monomer, and Z is a divalent linking group (Useful 
divalent linking groups Z include but are not limited to the following: C-| to C10 

alkylene, alkarylene, arylene, and alkoxyalkylene. Preferably, Z is selected from 
the group consisting of methylene and propylene for reasons of commercial 
10 availability.); 

each G2 c»mpri^s A; 

each G4 comprises A; 

each R-i is a monovalent moiety selected from frie group consisting of 

alkyI, aryl, aikaryl, alkoxy, aikylamino, ftuoroalkyi, hydrogen, and hydroxyl 
15 (Preferably, R-j represents monovalent moieties which can independently be the 

same or different selected from the group consisting of 0-1.4 alkyI and hydroxyl 

for reasons of commercial availability. Most preferably, Ri is methyl.); 

each R2 is a divalent linking group (Suitable divalent linking groups 

include but are not limited to the following: C-j to C-jo alkylene, arylene, 
20 alkarylene, and alkoxyalkylene. Preferably, R2 is selected from the group 

consisting of C1.3 alkylene and C7-C10 alkarylene due to ease of synthesis of 

the compound. Most preferably, R2 is selected from the group consisting of — 

CH2— , 1,3-propylene, and 



same or different and are selected from the group consisting of alkyI, aryl, aikaryl, 
alkoxy, aikylamino, fluoroalkyi, hydrogen, and hydroxyl (Preferably, R3 

represents monovalent moieties which can independently be the same or 
different selected from the group consisting of C-j .4 alkyI and hydroxyl for 
30 reasons of commercial availability. Most preferably, R3 is methyl.); 



each R3 represents monovalent moieties which can independently be the 




25 
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each R4 is a divalent linking group{Suitable divatent linking groups include 
but are not limited to the following: Ci to C10 alkylene, arylene, alkarylene, and 
alkoxyalkylene. Preferably, R4 is selected from the group consisting of C-j.3 
alkylene and C7-C10 alkarylene for ease of synthesis. Most preferably, R4 is 
5 selected from the group consisting of — CH2 — , 1 ,3-propylene, and 

-CH2 -h(^^)-~-CH2CH2- 

X is an integer of 0-3; 

y is an integer of 5 or greater{preferably y is an integer ranging from about 
14 to about 700, preferably from about 20 to about 200); and 
10 q is an integer of 0-3; 

wherein at least one of the following is true: 
q is an integer of at least 1 ; 
X is an integer of at least 1 ; 
G5 comprises at least one — ZSA moiety; or 
1 5 Gq comprises at least one —ZSA moiety. 

noted above, A is a vinyl polymeric segment formed from polymerized free 
radically poiymerizable monomers. The selection of A is typically based upon the 
intended uses of the composition, and the properties the copolymer must 

20 possess in order to accomplish its intended purpose, if A comprises a block in 
the case of block copolymers, a polymer having AB and/or ABA architecture will 
be obtained depending upon whether a mercapto functional group — SH is 
attached to one or both terminal silicon atoms of the mercapto functional silicone 
compounds, respectively. The weight ratio of viny! polymer block or segment, to 

25 silicone segment of the copolymer can vary. The preferred copolymers are those 
wherein frie weight ratio of vinyl polymer segment to silicone segment ranges 
from about 98:2 to 50:50, in order that the <x)polymer possesses properties 
inherent to each of the different polymeric segments while retaining the overall 
polymer's solubility. 

30 

Sulfijr linked silicone copolymers are described in more detail in U.S. Patent No. 
5,468,477, to Kumar et al., issued November 21, 1995, and PCT Application No. 
WO 95/03776, assigned to 3M, published February 9, 1995, which are 
incorporated by reference herein in their entirety. 
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b)- Polymers comprising at least one unit wliicli provide a dye transfer inhibiting 
benefit 

5 The preferred polymers otmpilsing at least one unit which provide a dye transfer 

inhibiting benefit are water-^lubte polymers. 

The polymers cx)mprising at least one unit which provide a dye transfer inhibiting 
benefit useHil in the present invention have the fonriula: 

10 t-P(D)„-]„ 

wherein the unit P is a polymer backbone which comprises units which are 
homopolymeric or copolymeric. D units are defined herein below. For the 
purposes of the present invention the term "homopolymeric" is defined as "a 
polymer backbone which is comprised of units having the same unit composition, 
15 i.e., formed from polymerization of the same monomer". For the purposes of the 
present invention the term "copolymeric" is defined as "a polymer backbone 
which is comprised of units having a different unit composition, i.e., formed from 
ttie polymerization of two or more monomers". 

P backbones preferably comprise units having the formula: 

20 

[CR2-CR2] or [CCR2)x-L]— 

wherein each R unit is independently hydrogen, Ci-C,2 alkyi, 0^-0^2 ar/'. and D 
units as described herein below; preferably C1-C4 alky!. 

Each L unit is independently selected from heteroatom-containlng 
25 moieties, non-limiting examples of which are selected from the group consisting 
of: 



— N — ^ — O — ^ — O— C — , — C— O — _ — O— C— O — , — C — 



000 o 
polysiloxane having the fonmula: 
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r2 

I 

— 0--Si-0 — 
L -»p 

wherein the index p Is from 1 to about 6; units v^ich have dye transfer inhibition 
activity: 



r t 

— N — — N— C- 



I, 



and mixtures thereof; wherein is hydrogen, C^-Cu alky!, Cb-C^j ary'. 
mixtures thereof. is C^C^z a'ky'. CrC^z ali<oxy, Cg-Cia aryloxy, and mixtures 
thereof; preferably methyl and methoxy. is hydrogen C^-C^2 all^yi, C^-C^z a^^l. 
and mixtures thereof; preferably hydrogen or C1-C4 alkyi, more preferably 
hydrogen. R" is C1-C12 afM. Ce-Ciz aryl, and mixtures thereof. 

The backbones of the polymers of the present Invention comprise one or 
more D units which are units which comprise one or more units whidi provide a 
dye transfer inhibiting benefit. The D unit can be part of the backbone itself as 
represented in the general formula: 

[-P(D)m-]n 

or the D unit may be incorporated Into ttie backbone as a pendant group to a 
backbone unit having, for example, the formula: 

[CR-CRd or [(CR)x-L]— 

D D 
However, the number of D units depends upon the formuiation. For example, the 
number of D units will be adjusted to provide water solubility of the polymer as 
well as efficacy of dye transfer inhibition. The molecular weight of the polymers 
of the present invention are from about 500, preferably from about 1,000, more 
preferably from about 10,000 most preferably from 200,000 to about 6,000,000, 
preferably to about 2,000,000, more preferably to about 1,000,000, yet more 
preferably to about 500,000, most preferably to about 360,000 daltons. Therefore 
the value of the index n is selected to provide the indicated molecular weight, and 
providing for a water solubility of at least 100 ppm, preferably at least about 300 
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ppm, and more preferably at least about 1,000 ppm in water at ambient 
temperature which is defined herein as 25°C. 

Non-limiting examples of preferred D units are D units which comprise an amide 
moiety. Examples of polymers wrfierein an amide unit ts introduced into the 
polymer via a pendant group includes polyvinyl pyn-olidone having the fomnula: 

-[CH~CH2]„ 



10 



polyvinyloxazolidone having ttie formula: 



-tCH~CH23„- 



-0 

polyvinyimethyloxazolidone having the formula: 

[(pH-CH2]„-" 



H3C 

15 polyacrylamides and N-substituted polyacrylamides having the formula: 

r° 

N(R)2 

wherein each R' is independently hydrogen. Ci-Cg alkyi, or both R' units can be 
taken together to form a ring comprising 4-6 carbon atoms; polymethacrylamides 
20 and N-substi^ed polymethaCTyiamides having the general formula: 

<pH3 

— [C-CHdn— 

c=o 

N(R)2 
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wherein each R' is independently hydrogen, C-i-Cg alkyi, or both R' units can be 
taken together to form a ring comprising 4-6 carbon atoms; poly{N- 
acrylylglycinamide) having the formula: 

— [CH-CHdr. — 

5 NH— CHj-C— N(R')2 

wherein each R' is independently hydrogen, CrCg alky!, or bolti R' units can be 
taken together to fonn a ring comprising 4-6 carbon atoms; poly{N- 
methacrylylglydnamide) having the formula: 

— [C~CH2]„ 

c=o o 

NH— CH2-C~-N(R')2 

wherein each R' is Independently hydrogen, CrCs alkyI, or both R' units can be 
taken together to fomn a ring comprising 4-6 carbon atoms; pofyvinylurethanes 
having the formula: 

— [CH-CHdn 

O 

I 

c=o 

15 ' N(R')2 

Wherein each R' is independently hydrogen, C^-Cs a'kyl, or botti R' units can be 
taken together to form a ring comprising 4-6 carbon atoms. 

An example of a D unit wherein tiie nitrogen of the dye transfer inhibiting moiety 
20 Is incorporated into the polymer backbone is a poty{2-ethyl-2-oxazoline) having 
the formula: 

— [CH2-CH2~N]„— 

c=o 
I 

CH2CH3 

wherein the index n indicates the number of monomer residues present. 

25 



wo 01/31112 



31 



PCT/USOfl/29769 



The amino-functional polymers of the present invention can comprise any mixture 
of dye transfer Inhibition units wtiich provides the product with suitable properties. 
The preferred polymers which comprise D units which are amide moieties are 
those which have Itie nitrogen atoms of the amide unit highly substituted so ttie 
5 nitrogen atoms are in effect shielded to a varying degree by the surrounding non- 
polar groups. This provides the polymers with an amphiphilic character. Non- 
limiting examples include polyvinyl-pyrrolidones, polyvinyloxazoiidones, N,N- 
disubstituted polyacryiamides, and N,N-dtsubstituted polymethacrylamides. A 
detailed description of physico-chemical properties of some of these polymers 
10 are given in "Water-Soluble Synthetic Polymers; Properties and Behavior", Philip 
Molyneux, Vol. I, CRC Press, {1983} included herein by reference. 

The amide containing |X>lymers may be present partially hydrolyzed and/or 
crosslinked forms. A preferred polymeric compound for the present invention is 

15 polyvinylpyrrolidone (PVP). This polymer has an amphiphilic character with a 
highly polar amide group conferring hydrophilic and polar-attracting properties, 
and also has non-polar methylene and methine groups, in the backbone and/or 
the ring, conferring hydrophobic properties. PVP is readily soluble in aqueous and 
organic solvent systems. PVP is available ex iSP, Wayne, New Jersey, and 

20 BASF Corp., Parsippany, New Jersey, as a powder or aqueous solutions in 
several viscxisity grades, designated as, e.g., K-12, K-15, K-25, and K-30. These 
K-values indicate the viscosity average molecular weight, as shown below: 



PVP viscosity average 
molecular 

weight (in thousands of 
daltons) 


K-12 


K-15 


K-25 


K-30 


K-60 


K-90 


2.5 


10 


24 


40 


160 


360 



25 PVP K-12, K-15, and K-30 are also available ex Polysciences, Inc. Warrington, 
Pennsylvania, PVP K-15, K-25, and K-30 and poly(2-ethyI-2-oxazotine) are 
available ex Aldrich Chemical Co., Inc., Milwaukee, Wisconsin. PVP K30 (40,000) 
through to K90 (360,000) are also commercially available ex BASF under the 
tradename Luviskol or commercially available ex ISP. Stifl higher molecular PVP 

30 like PVP 1 .3MM, commercially available ex Aldrich is also suitable for use herein. 
Yet further PVP-type of material suitable for use in the present invention are 
polyvinylpyrrotidone-co-dimethylaminoethylmethacryiate, commercially available 
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ex iSP in a quaternised form under the tradename Gafquat® or commercially 
available ex Aldricli Chemical Co. having a molecular weight of approximately 
I.OMM; copolymer of 3-methyl-1-vinyi-1H-imidazolium chloride and 1-vinyl-2- 
pyrrolidone (30:70) ex BASF under the tradename Luviquat FC370, 
5 polyvtnylpyrrolidone-co-vinyl acetate, available ex BASF under the tradename 
Luviskof®, available in vinylpyrTotldone:vlnylacetate ratios of from 3:7 to 7:3; 
polyvinylpyrrolidine-co-vinylimidazotiumquat, commercially available ex BASF 
under the tradename Luviquatcg). 

10 Another D unit which provides dye transfer inhibition enhancement to the 
polymers described herein, are N-oxide units having the formula: 



h 

wherein R\ R^, and can be any hydrocarbyl unit (for the purposes of the 
15 present invention the term "hydrocarbyl" does not include hydrogen atom alone). 
The N-oxide unit may be part of a polymer, such as a polyamine, i.e., 
polyalkyieneamine backbone, or the N-oxide may be part of a pendant group 
attached to the polymer backbone. An example of a polymer which comprises an 
the N-oxide unit as a part of the polymer backbone is polyethyleneimine N-oxIde. 
20 Non-limiting examples of groups which can comprise an N-oxide moiety include 
the N-oxides of certain heterocydes inter alia pyridine, pyrrole, imidazole, 
pyrazole, pyrazine, pyrimidine, pyridazine, piperidine, pyrrolidine, pyn-olidone, 
azolidine, morphoiine. A preferred polymer Is poly(4-vinylpyriding N-oxide, 
PVNO). In addition, the N-oxide unit may be pendant to ttie ring, for example, 
25 aniline oxide. 

N-oxide comprising polymers of the present invention will preferably have a ratio 
of N-oxidlzed amine nitrogen to non-oxidized amine nitrogen of from about 1 :0 to 
about 1:2, preferably to about 1:1, more preferably to about 3:1. The amount of 
30 N-oxide units can be adjusted by the formulator. For example, the formulator 
may co-polymerize N-oxide comprising monomers with non N-oxide comprising 
monomers to arrive at tiie desired ratio of N-oxide to non N-oxtde amino units, or 
the formulator may control the oxidation level of the polymer during preparation. 
The amine oxide unit of the polyamine N-oxides of the present invention have a 
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Pkg less than or equal to 10, preferably less than or equal to 7, more preferably 
less than or equal to 6. The average molecular weight of the N-oxide comprising 
polymers whidi provide a dye transfer inhibitor benefit to polymers is from about 
500 daltons, preferably from about 10,000 daltons, more preferably from about 
5 20,000 daltons to about 6.000,000 daltons, preferably to about 2,000,000 daltons, 
more preferably to about 360,000 daltons. 

A further example of polymers which have dye transfer inhibition benefits are 
polymers which comprise both amide units and N-oxide units as described herein 

10 above. Non-limiting examples include co-polymers of two monomers wherein the 
first monomer comprises an amide unit and the second monomer comprises an 
N-oxide unit. In addition, oligomers or block polymers comprising these units can 
be taken together to form the mixed amide/N-oxide polymers. However, the 
resulting polymers must retain the water solubility requirements described herein 

15 above. 



c)- Urethanes polymers 

20 Polymers of the urethane type are also suitable components for use herein. A 
typical disclosure of polyurethane polymer can be found in EP844274A1 as well 
as in EP839903. 



25 d)- Isomaltooligosaccharide 

Isomaltooligosaccharides (IMO) (including mixtures), the Individual components 
of said mixtures, substituted versions thereof, derivattsed versions thereof, and 
mixtures Itiereof are suitable components for use herein. Currently IMO is used 
30 as com syrup. These components are particularly suitable where cellulosic 
fibers/fabrics are used, such as cotton, rayon, ramie, jute, flax, linen, polynosic- 
fibers, Lyocell (Tence! ®), polyester/cotton blends, other cotton blends, and the 
like, especially cotton, rayon, linen, polyester/cotton blends, and mixtures thereof. 



35 Suitable fabric improving actives that are useful In the present invention include 
oligosaccharides with a degree of polymerization (DP) of from about 1 to about 
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15, preferably from about 2 to about 10, and wherein each monomer is selected 
from the group consisting of reducing saccharide containing 5 and/or 6 carbon 
atoms, including isomaltose, isomaitotriose, isomaltotetraose, 



disaccharides, glucose, fiructose, galactose, xylose, mannose, arabinose, 
rhamnose, maltose, sucrose, lactose, maltulose, ribose, lyxose, allose, altrose, 
gulose, idose, talose, trehalose, nigerose, kojibiose, lactulose, oligosacdiarides, 
maltooligosaccharides, trisaccharides, tetrasaccharides, pentasaccharides, 

10 hexasaccharides, oligosaccharides from partial hydrolysates of natural 
polysaccharide sources, and the like, and mixtures thereof, preferably mixtures of 
isomaltooligosaccharides, especially mixtures including isomaltooligosaccharides, 
comprising from about 3 to about 7 units of glucose, respectively, and which are 
linked by 1,2-a, 1,3-a, 1,4-a- and 1,6-a-iinkages, and mixtures of these linkages. 

15 Oligosaccharides containing b-linkages are also preferred. Preferred 
oligosaccharides are acyclic and have at least one linkage that is not an a-1 ,4- 
glycosidic bond. A preferred oligosaccharide is a mixture containing IMO: from 0 
to about 20 % by v^^eight of glucose, from about 10 to about 65 % of isomaltose, 
from about 1% to about 45% of each of isomaitotriose, isomattetraose and 

20 isomaltopentaose, from 0 to about 3 % of eadi of isomaltohexaose, 
isomaltoheptaose, isomaltooctaose and isomaltononaose, from about 0.2% to 
about 15% of each of Isomaltohexaose and isomaltoheptaose, and from 0 to 
about 50 % by weight of said mixture being isomaltooligosaccharides of 2 to 7 
glucose units and from 0 to about 10 % by vs^eight of said mixture being 

25 isomaltooligosaccharides of about 7 to abcwt 10 glucose units. Other nonlimiling 
examples of preferred acyclic crfigosacdiarides. wifli approximate content by 
w/eight percent, are: 
Isomaltootigosaccharide Mixture I 



isomaltooligosaccharide, 
5 galactooligosaccharide. 



fructooligosaccharide, 
xylooligosaccharide. 



ievooligosaccharides, 
gentiooligosaccharides, 



30 



Trisaccharides (maltotriose, panose, isomaitotriose) 
Disaccharides (maltose, isomaltose) 
Monosaccharide (glucose) 
Higher branched sugars (4 < DP < 10) 



40-65% 
5-15% 
0-20% 

10-30% 



35 



Isomaltooligosaccharide Mixture II 

Trisaccharides (maltotriose, panose, isomaitotriose) 
Disaccharides (maltose, isomaltose) 
Monosaccharide (glucose) 



10-25% 
10-55% 
10-20% 
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35 



Higher branched sugars (4 < DP < 10) 



5-10% 



5 



Isomaltooligosaccharide Mixture it! 
Tefrasaccharides (stachyose) 
Trisaccharides (raffinose) 
Disaccharides {suaose, trehalose) 
Monosaccharide (glucose, fructo^) 
Other higher branched sugars (4 < DP <10) 



10-40% 
0-10% 
10-50% 
0-10% 
0 - 5% 



Oligosaccharide mixtures are either prepared by enzymatic reactions or 
separated as natural products from plant materials. The enzymatic synthesis of 

10 oligosaccharides involves either adding monosaccharides, one at a time, to a di- 
or higher saccharide to produce branched oligosaccharides, or it can involve the 
degradation of polysaccharides followed by transfer of saccharides to branching 
positions. For instance, Oligosaccharide Mixtures I and 11 are prepared by 
enzymatic hydrolysis of starch to maltooligosaccharides, which are then 

15 converted to isomaltooligosaccharides by a transglucosidase reaction. 
Oligosaccharide Mixture III, for example, is a mixture of oligosaccharides isolated 
from soybean. Soybean oligosaccharides such as Mixture III, are of pure natural 
origin. 

20 Substituted and/or derivatised materials of the oligosaccharides listed 
hereinabove are also suitable in the present invention. Nonlimiting examples of 
these materials include: carboxyl and hydroxymethyl substitutions (e.g., 
glucuronic add instead of glucose); amino oligosaccharides {amine substituticMi, 
e.g., glucosamine instead of glucose); cationic quaternized oligosaccharides; 

25 Cg alkylated oligosaccharides; acetylated oligosaccharide ethers; 
oligosaccharides having amino acid residues attached (small fragments of 
glycoprotein); oligosaccharides containing silicone moieties. These substituted 
and/or derivatised oligosaccharides can provide additional benefits, such as: 
carboxyl and hydroxymethyl substitutions can introduce readily oxidizable 

30 materials on and in the fiber, thus reducing the probability of the fiber itself being 
oxidized by oxidants, such as bleaches; amine substitution can bind and/or 
condense with oxidatively damaged regions of the fiber to rejuvenate aged 
fabrics; acetylated sugar ethers can serve as bleach activators in subsequent 
processes where hydrogen peroxide is present; oligosaccharides having amino 

35 acid residues can improve delivery of fabric care benefits for fabrics containing 
proteinaceous fibers, e.g., wool and silk; and silicone-derivatlsed 
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oligosaccharides can provide additional fabric softness and lubricity. Cg aikyi 
oligosaccharide is disclosed (along with other higher, viz., Cg-Cgo, alkyi 
polysaccharides) in U.S. Pat. 4,565,647. Typical disclosure of Ci-Cg alkylated 
oligosaccharides can also be found in U.S. 4,488,981. These patents are 
incorporated herein by reference. 

One preferred isomaitooltgosaccharide is IMO 900 commercially available from 
Showa Sangyo Co. 

e)- Polyvlnylamines polymers 

Polyvinylamines polymers are also suitable component giving a deviation of fabric 
WRA of at least 15. Typical polyvinylamines polymers include the quaternized 
and non-quaternized polyvinylamines having the formula: 

N(R)2 +N(R):, 
wherein R is hydrogen, C1-C12 linear or branched aikyl, benzyl, or alkyieneoxy 
having ttie formula (R10)zY, wherein R1 is C1-C6 linear or branched alk^ene, Y 
is hydrogen or an anionic unit, non-limiting examples of which include, - 
{CH2)fC02M, -C(0)(CH2)fC02M, -{CH2)fP03M, -(CH2)fOP03M, -(CH2)fS03M, 
-CH2(CHS03MHCH2)fS03M, -CH2(CHS02M)(CH2)fS03M, 
C{0)CH2CH(S03M)C02M, -C(0)CH2CH(C02M)NHCH{C02M)CH2C02M, - 
C{0)CH2CH{C02M)NHCH2C02M, -CH2CH(OZ)CH20(R10)tZ, 
(CH2)fCH[0(R20)tZ]CH20(R20}tZ, and mixtures thereof, wherein Z is hydrogen 
or an anionic unit non-limiting examples of which include -(CH2)fC02M, - 
C{OKCH2)fC02M, -(CH2)fP03M, .(CH2)fOP03M, -(CH2)fS03M, - 
CH2(CHS03MHCH2}fS03M, -CH2{CHS02M)(CH2)fS03M. 
C(0)CH2CH(S03M)C02M, -C{0)CH2CH{C02M)NHCH(C02M)CH2C02M, and 
mixtures thereof, M is a cation which provides charge neutrality; and the index f is 
from 0 to 6, t is 0 or 1 , z is from 1 to 50. 

The index x has the value from about 50 to about 1 ,500; preferably ttie index x 
has a value such that the resulting polymeric suds stabilizer has an average 
molecular weight of from about 2,500, preferably from about 10,000, more 
preferably from about 20,000 to about 150,000, preferably to about 90,000, more 
preferably to about 80,000 daltons. 
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Most preferred polymers for use in the present Invention are water-soluble, 
including IMO 900 (Isomalto^ Oligosaccharide ex. Showa Sangyo Co.), Avalure 
AC 120 (Polyacrylate ex. BF Goodrich), Luvisko! K30, K60 and K85 
5 {Polyvinylpyrrolidone MW 40.000, 400.000 and 1.250.000 ex. BASF), Luvitec 
VPC 55K65W (copolymer Vinylpyrrolidone & Vinylcaprolactam ex. BASF), 
Luvitec Quat 73W (copolymer 1-methyl-3-vinyl-imidazolium-methylsulfate & 1- 
viny!-2-pyrrolidone ex. BASF), Luviquat FC 905 {copolymer Vinylimidazolium 
methochloride & Vinylpyrrolidone ex, BASF), Sedlpur 520 (modified 
10 Polyacryiamide ex. BASF), Chitanide 222 (Ghitosan succinamide ex. MIP), 
Mirasil ADM-E {Aminodimethicone ex. Rhone-Poulenc), Percol 370 {dialEyl amine 
polymer ex. CIBA), Amphomer HC (Acrylate / Octylacrylamide copolymer ex. 
National Starch), and mixtures thereof. 

More preferably, the water-soluble lubricant and the component, preferably 
polymer, having a deviation of fabric WRA of at least +15 are present in weight 
raUos of water-soluble lubricant to component of from 10:1 to 1:1. indeed, it has 
been found that within these ratio ranges the resulting composition provides best 
in wear wrinkle benefit. 

fy Amphoteric polymers 

Suitable for use herein are amphoteric polymers, i.e., polymers comprising 
at least one anionic moiety and one cationic moiety, and optionally a non-ionic 
25 moiety. The anionic moiety comprises a group which is a deprotonated anion of 
an acid group when the polymer is dissolved/dispersed in water at a pH of about 
7 and which can tie protonated to form a nonionic acid group when the polymer is 
dissolved/dispersed in water at an acidic pH. Representative examples of such 
groups include cartoxylate, phosphonate, phosphate, phosphite, sulfonate, 
30 sulfate groups, and combinations thereof. 

Optionally, each moiety may be further complexed with a separate, 
cationic counterion other than hydrogen. When used, representative examples of 
such oounterions, indude Na*, Li*, K*, NH4* or combinations thereof. 



15 



20 
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The cationic moiety comprises a protonated cation when the poiymer is 
dissolved/dispersed in water at a pH of about 7 or below and can be 
deprotonated to a nonionic form when the polymer is dissolved/dispersed in 
water at a basic pH. AJternatively, the cationic moiety comprises a group which is 
5 a quaternized group. 

Representative examples of the protonated group include the ammonium 
functionality, phosphonium functionality, suifonium functionality, and 
combinations thereof. The term ammonium refers to a moiety including a 

10 nitrogen atom linked to a plurality of moieties (either H, alky! or aryl groups) by 
four bonds when dissolved/dispereed in water at a pH of 7. The term suifonium 
refers to a moiety including a sulfur atom linked to three other moieties (either H. 
alky! or aryl groups) when dispersed in water at a pH of about 7. The term 
phosphonium refers to a moiety including a phosphorous atom linked to four 

15 other moieties (either H, alkyi or aryl groups) when dispersed in water at a pH of 
about 7. 

Examples of the ammonium, phosphonium and sulphonium functionality may be 
presented by the following formulae, respectively: 
20 R2 



R1 



N* — R2 



R2 



25 



R2 



R1 



p+_ 



R2 



30 



R2 



R2 



35 



R1 



/ 

S* 

\ 



R2 
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In these formulae, R1 represents the polymer backbone and R2 
represents hydrogen, alky! or aryi substltuents. In case the cationic moiety exists 
as a quaternized group, all R2 groups represents alkyi or aryl substltuents, 
excluding hydrogen. 

5 

As an option, each such second functional group may be further 
complexed with a separate, anionic counterion. When used, representative 
examples of such counterion, Include chlorides, sulfates, carbonates, nitrates, 
formiates, perchlorates, or combinations thereof. 

10 

Optionally, amphoteric polymers herein comprise a non-Ionic moiety. A 
preferred class of amphoteric polymers for use herein are polymers composed of 
both cationic and anionic vinylmonomers. 

15 Suitable anionic vinylmonomers for use herein include salts of acrylic acid, 

mettiacryllc acid, crotonlc acid, maleic acid, fumaric acid, itaconic add and 
vinylsulphonic acid. Suitable cationic vinylmonomere for use herein include salts 
of unsaturated amines such as the hydrochloride salt of vinylamine, salts of N,N'- 
dialkylaminoalkyl (meth) acryiates and N.N'-diaikylaminoalkyI (meth) aoylamides 

20 such as Itie hydrochloride salt of dlmeWii^aminoethylmethacrylate 
(DMAEIVIA.HCI) or dimethylamtnopropylacrylamide; alkyI quaternized aminoalkyi 
(meth) acryiates and aminoalky (meth) acrylamides such as 
trimethylammoniumethyl methacrylatechioride, trimethylammoniumpropyl 
acrylamidemethylsulfate, alkyI quaternized polar vinyl heterocyclics such as 

25 based on pyridinium or imidazoiium such as alkylvinylpyrldinium, 
alkylvrnylimidazolium and mixtures thereof. 

Optionally, a non-ionic comonomer can be incorporated, such as amides 
and tmldes of organic acids, such as aoylamide, N.N-diaikylacrylamide, N-t- 
30 butyiacrylamide, maleimides, vinylformamide, aromatic vinyl monomers such as 
styrene, vinyltoluene, t-butylstyrene; polar vinyi heterocyclics such as vinyl 
pyrrolldone, vinyl caprolactam, vinyl pyridine, vinylimidazole; low molecular 
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weight unsaturated hydrocarbons and derivatives such as ethylene, propylene, 
butadiene, cyclohexadiene, vinylchloride and mixtures thereof. 

A preferred polymer of this class is based on poly(viny!amine-co-acrylic 
5 add), in molar ratios varying between 1;100 to 100:1, preferably 90:10 to 40:60. 
Polymers of this class preferably have a molecular weight between 20.000 and 
5.000.000 preferably between 30.000 and 1 .000.000, more preferably between 
50.000 and 300.000. 

10 A second class of polymers which are preferred for use herein are 

anionicaliy mcKJified pdyethyleneimines. Examples of anionicaliy modified 
polyethyleneimines indude polyethyleneimines grafted with acryWc add, 
methacrylic acid, maleic add, fumaric add, crotonic acid, itaconic add, or 
caiiDoxymet h y I ated . 

15 

The processes for the preparation of anionicaliy modified polyethyleneimines are 
well known. They can be prepared by reacting a,p-unsaturated carboxylic acids ( 
C=C-COOH) like acrylic or maleic acid with polyethyleneimine (Michael-type 
reaction) or by carboxymethylation. The carboxymethylation is carried out by 
20 reacting polyethyleneimine either with chloroacetic acid or with formaldehyde and 
sodium cyanide and subsequent saponification of the resultant aminonitrile. The 
latter procedure is well-l^own as the "Strecker Synthesis". 

Pdymers of this class have a degree of substitution of between 5 and 95, 
25 preferably 20 and 80, and a moleoilar weight between 5000 and 2 000 000, 
preferably 20 000 and 1 000 000. 

In the present invention, the amphoteric polymers can be provided to the 
clothes in amounts of from 1x 10"^ g / g fabric to 0.3 g / g fabric, preferably from 
30 1x 10"^ g / g fabric to 0.1 g / g fabric; more preferably from 1x 10"* g / g fabric to 
1x 10*^g / g fabric. 
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g)- Aminosilicones 

Suitable for use herein are aminosilicones, preferably those comprising an amine 
comprising a stericaiiy hindered ftjnctional group. 

5 

In the present invention, any known aminosilicone can be used to treat 
clothes so as to provide the desired benefit. Aminosilicones used in a domestic 
context have been described in numerous publications, for instance US 
5.062.971 and US 5,064,543 as Ironing aid; in WO 00/24853, WO/9201773 and 
10 EP 300 525 in fabric conditioners. EP 150 867 and EP 150 872 in detergents and 
there is no need to redescribe such aminosilicones herein. 

However, a particular problem that arises with most aminosilicones is that 
they eventually yellow fabrics. The phenomenon for such yellowing is not well 
15 understood, but it does create a practical limitation to the use of aminosilicones to 
treat clothes: amino silicones can be used to treat clothes, but only in limited 
amounts such that the yellowing phenomenon does not become too visible, 
thereby limiting the performance of the composition. 

20 It has now been found that there exists a particular class of amino 

silicones which is suitable for use in a domestic context and which does not 
yellow fabrics. Such silicones have been discussed in, e.g. US 5,688,889 as well 
as US 5540952, but only for use In an industrial context, and for a different 
benefit. In particular, in example 3 of those dooiments, a process is described in 

25 which fabrics are immersed in a solution of the amino silicone in white spirit, and 
the fabrics are subsequently dried at 40''C for 1 5 minutes in a ventilated oven and 
then heated at IBO^C for 30 min. This pad-dry-cure process Is a standanj process 
in textile industry, but it cannot be peri'ormed in a domestic context. This 
particular class of amino silicones is referred throughout this description as 

30 aminosilicones comprising a stericatly hindered functional group. Such 
aminosilicones have been described in US 5.540,952, EP 659 930, WO 00/5315, 
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US 5,688.889. WO 96/16110, WO 96/16124, WO 96/16127, WO 96/18667 and 
US 5,792,825, the contents of which are incoiporated herein. 

The present invention utilizes amino silicones comprising a stericaliy 
5 hindered functional group, i.e. polyorganositoxanes having, per mole, at least one 
unit of general formula: 

(R),(X),ZSi (0)3.(3.,) 

2 

10 

in which : 

The symbols R are identical or different and represent a monovalent hydrocarbon 
radical chosen from linear or branched alky! radicals having from 1 to 4 carbon 
atoms, the phenyl radical, the benzyl radical and the 3.3,3-trifluoropropyl radical; 

15 

The symbols X are identical or different and represent a monovalent radical 
chosen from a hydroxy! group and a linear or branched alkoxy radical having 
from 1 to 3 carbon atoms; 

20 The symbol Z represents a monovalent group of the formula R^-U-S in which: 
Is a divalent hydrocarbon radical chosen from : 

• linear or branched alkylene radicals having from 2 to 1 8 carbon atoms; 

• alkylenecarbony! radicals in which the linear or branched alkylene part 
contains 2 to 20 carbon atoms; 

25 • alkylenecyciohexylene radicals in which the linear or branched alkylene part 
contains from 2 to 12 carbon atoms and the cyclohexylene part contains an - 
OH group and optionally 1 or 2 alkyi radicals having from 1 to 4 carbon atoms; 

• radicals of the formula R^-O-R^- in which the radicals and R^ which are 
identical or different, represent alkylene radicals having 1 to 12 carbon atoms; 
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• radicals of the formula R^-O-R^- in which the radicals and R^ have the 
meanings indicated above and one of them or both are substituted by one or 

two -OH group(s); 

• radicals of the formula R^-COO-R^- and R^-OCOR^- in which the radicals R^ 
5 and have the meanings above; 

• radicals of the formula R'^-O-R^-O-CO-R^- in which the radicals , and R^ 
which are identicai or different, represent alkylene radicals having 2 to 12 
carbon atoms and the radical R° is optionally substituted by a hydroxyl group; 

• radicals of the formula 

10 

R^ — Si — 

in which the radical R'' represents alkylene radicals having 1 to 4 carbon 
atoms, and Itie radical R* represents linear or branched alkylene radicals 
15 having 1 to 4 carbon atoms, the phenyl radical and the phenv^alkyl radical 
where Itie linear or branched alkyl part contains 1 to 3 carbon atoms; and 
where x is a number chosen between 0, 1 and 2. 

U represents -O- or -NR^-, R® being a radical chosen from a hydrogen atom, a 
20 linear or branched aikyi radical having from 1 to 6 carbon atoms, a divalent 
radical - R^- having the meaning indicated above, one of the valency bonds being 
connected to the nitrogen of -NR®- and the other being connected to a silicon 
atom and a divalent radical of the formula -R'°-N(R^)-S 

in which R^ has the meaning indicated above, and R^*^ represents a linear or 
25 branched alkylene radical having from 1 to 12 carbon atoms, one of the valency 
bonds (that of R^'') being connected to the nitrogen atom of -NR®- and the other 
(that of R'') being connected to a silicon atom. 

S represents a monovalent group, in which : 
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• the free vaiency is a carbon atom, carrying a secondary or tertiary amine 
function, comprised in a cyclic hydrocarbon chain or in a heterocyclic chain 
comprising from 6 to 30 carbon atoms, in which the two atoms of the cyclic 
chain in ttie positions a and a' relative to the nitrogen atom, do not comprise 

5 any hydrogen atom; 

• the free valency is a cartoon atom, carrying a secondary or tertiary amine 
function, comprised in a linear hydrocarbon diain comprising 6 to 40 carbon 
atoms, in which the two atoms of the cyclic chain in the positions a and a' 
relative to the nitrogen atom, do not comprise any hydrogen atom. 

10 

Preferably, the secondary or tertiary amine fijnction in S is incorporated in a 
piperidy! group. 

a is a number chosen from 0, 1 and 2; 
15 b is a number chosen from 0, 1 and 2; 
the sum a + b is not greater than 2. 

The polyorganosiloxane used can additionally comprise (an) other siloxyl unit(s). 

20 Such amino silicones comprising a sterically hindered functional group 

which are suitable for use herein are commercially available from Rhodia under 
the trade name Rhodorsi! ®, in particular Rhodorsil ® H 21645 or Rhodorsil ® H 
21650 or Silicex ®, in particular Silicex ® 263. 

25 In the present invention, thanks to their ability not to yellow fabrics, the 

aminosilicones comprising a sterically hindered amino functional group can be 
provided to the clothes in amounts from 1x 10'^ g / g fabric to 0.3 g / g fabric, 
preferably from 1x 10 '^ g / g fabric to 0.1 g / g fabric; more preferably from 1x10"^ 
g / g fabric to 1x 10"^ g / g fabric, i.e. in amounts which are greater than the 

30 amounts in which other amino silicones can be used. Thus, a greater benefit can 
be obtained without observing fabric yellowing. 
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h)- Curable silicones 

Also suitable for use herein are curable silicones. "Curable" silicone molecules 
have the ability to reach one with each other to yield a potymeric elastomer of a 

5 much higher molecular weight compared to the original molecule. Thus, "curing" 
often occurs when two curable silicone molecules or curable silicone polymers 
react yielding a polymer of a higher molecular weight. This "cure" reaction is 
define herein as the formation of new silicon-oxygen, silicon-carbon, and/or 
carbon-carbon linkages. Curable silicones can be cross-linked to some degree 

10 before application. That means that the curable silicone has cured to some 
degree before application but that can still further cure during and after 
application. Cross-linked curable silicones are preferred. 

Examples of curable silicones are vinyl-, ally!-, silane-, epoxy-, alkoxy-, and/or 
15 sllanol-modified polydimethylsiloxanes, and mixtures thereof. Some curable 
silicones may required the cooperative use of a catalyst to induce airing, as in 
the case of vinyl-.hydrogen-modified silicones which aire via a hydrosilation 
process catalyzed by platinum compounds or radical catalysts. More preferred in 
this invention are curable silicone able to cure without the addition of a catalysts, 
20 such as epoxy-, alkoxy-, and/or silanoi-modified polydimethylsiloxanes. Most 
preferred are silanol-stopped poiydimethyl-siloxanes emulsions. 

Curable silicones can have other organic group modifications as for example, 
although not restricting, amino or polyalkyleneoxide groups. Curable silicones 
25 may content reinforcing fillers. By reinforcing fillers we mean small particles 
made of inorganic or organic materials added to the curable silicone as additives 
or intimately linked to silicone molecules via covalent bonds. One example, 
although not restricting, are silica particles sized from 10 to 100 nanometers 
present in 1 0% to 100% by weight based on the weight of the silicone. 

30 
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It is preferred that curable silicones are formuiated as oii-in-water emulsions. 
Curable silicone emulsions are commercially available; e.g., GE-Bayer SM2112 
Silicone Emulsions or Dow Corning Syl-Off® 7922 Catalyst Emulsion. 

5 It is believed that curable silicones cure during or/and after application to the 
fabrics produdng a networlc vtihich will prevent ttie formation of winkles. 

Other suitable film-forming polymers for use herein are durable press 
polymers. Durable press polymers are optional components of tiie invention. 

10 These polymers can be a cross-linking resin having the property of being 
cationic. By "oross-linldng resin having the property of being cationic", it is meant 
that the resin is at least partially positively charged. It is not however necessary 
that the reactive part of the molecule carries the positive charge. Indeed, 
polymeric resins can be based on positively charged monomers which help the 

15 deposition on ttie fibers. 

Cross-linking resins having the property of being cationic suitable for use herein 
are those commonly known as having wet strength in the paper field. At least two 
mechanisms have been postulated to account for the mechanism by which wet 
20 strength resin act. One is that wet strength resins form covalent bonds between 
adjacent fibers while another is that the wet strength resin places a layer over the 
hydrogen bonds fonned between adjacent paper fibers and thus prevents water 
from breaking the hydrogen bonds. 

25 Conventional wet-strength agents suitable for use herein include compounds 
made of epichlorohydrin adducts of polyamine resins, polyethyleneimine resins, 
cationic stardh. polydiailyldimethylammonium chloride, and mixtures thereof, 
amine-aldehyde resins such as melamine-fonnaldehyde resin, amide-aldehyde 
resins, and mixtures thereof. For use vwthin the meaning of the present invention, 

30 there can also be used materials of the above-motioned classes of substances 
which admittedly do not themselves possess any outstanding wet-strength 
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properties but, nevertheless, have the same durable press effect as do the wet- 
strength agents as desaibed therein. 

Among the class of epichlorohydrin adducts of polyamine resins, 
5 poiyethyleneimine resins, cationic starch, polydiallyldimethylammonium chloride, 
and mixtures thereof, the preferred components are the polymeric amine- 
epichlorohydrin resins selected from the group consisting of a polyamide- 
epichlorohydrin (PAE) resin, a polyail<yienepo!yamine-epichiorohydrin (PAPAE) 
resin, and an amine polymer-epichlorohydrin (APE) resin, in which the amine 
10 groups have been alkylated with epichlorohydrin to produce a polyamine- 
epichlorohydrin resin that has azetidinium or epoxide functionality. Preferably, for 
use herein, the cross-linking resin having cationic properties Is a cationic wet 
strength resin that is produced by reacting a saturated aliphatic dicarboxylic acid 
containing three to ten carbon atoms with a polyalkyienepolyamine, containing 
15 from two to four eth^ene groups, two primary amine groups, and one to three 
secondary amine groups (such as dietiiylenetriamine, triethylenetetramine and 
tetraethylenepentamine), to forni a poly(aminoamide) having secondary amine 
groups that are alkylated with epichlorohydrin to form a PAE resin. 

20 These polyamide/polyamine/epichlorohydrin wet-strength resins are fully 
described by Carr, Doane, Hamerstrand and Hofreiter, in an article appearing in 
the Journal of Applied Polymer Science Vol. 17, pp. 721-735 (1973). Such resins 
are available as KYMENE from Hercules, Inc. A commercial synthesis of such 
resins from adipic acid, diethylene triamtne and epichlorohydrin is described in 

25 the Carr et al publication, ibid,, and is U.S. Pat. No. 2,926,154 (Feb. 23. 1960) to 
G. I. Keim or US 4,240,995. Reference can be made to these publications for 
further details regarding the preparation of polyamide/polyamine/eplchlorohydrin 
resins. 

30 Most preferred cross-linking resin having cationic properties from this class are 
the wet strength resin Kymene 557H (available from Hercules Incorporated), in 
wtiich adipic acid is reacted with diethylenetriamine to form a poly{amtnoamide) 
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that is alkylated and crosslinked with epichlorohydrin to form a PAE resin. Still 
another preferred cross-linking resin having cationic properties made of 
epichlorohydrin are Luresin.RTM and Etadurin which both are polyamidoamine- 
epichlorohydrin resins. 

5 

Amine-aldehyde resins are suitable cross-linking resins for the present invention 
and are made by condensation of amine or amide monomers with aldehydes 
such as formaldehyde or glyoxal. Preferred amines are those having low 
molecular weight amines e.g. melamine or polymeric amines e.g. poly- 
10 dtallylamine, preferably quarternized. Preferr^ amides are those polymeric 
amides such as polyacrylamide. All these suitable amine/amide monomers can 
also be copolymerlzed with cationic monomers. 

Among the class of amine-aldehyde cross-linking resin, preferred are those from 
15 the class of melamine-formaldehyde resin. Melamine-fomialdehyde resins of this 
type are known as crossiinking agents of this type in the coating industry and are 
also described, for example, in German Auslegeschrift Nos. 2,457,387 (U.S. Pat. 
No. 4,035,213 incorporated herein by reference) and 1,719.324 and, in particular, 
in U.S. Pat. No. 3,242,230 incorporated herein by reference. 

20 

Preferred melamine-fomialdehyde resin are those commercially available under 
the tradenames Madurit, and Cassurit from Clariant. 

Still other preferred a-oss-linktng resin having Itie property of being cationic 
25 among ttie class of amine-aldehyde cross-linking resin are the Poly(acrylamide- 
glyoxal) resin commercially available under the tradename SOLIDURIT KM from 
Clariant. 

According to the present invention, there can aiso be used a mixture of wet- 
30 strength agents of the above-mentioned types or equivalent compounds. 

Preferably for the purpose of the invention, the cross-linking resin having cationic 
properties have a molecular weight between 200 and 1,000,000, preferably 
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between 500 and 100,000, most preferably between 1000 and 25,000. Cross- 
llnldng resin having a low molecular weight are most preferred for use in the 
present invention as they are more water-soluble and have a better fiber 
penetration. By low molecular weight it is meant a molecular weight within the 
5 range of from 25 to 20(X), preferably from 50 to 1000, and more preferably from 
50 to 500. 

It is desirable if the level of cross-linking components or derivative thereof is 
present in an amount of from 0.01% to 60%, preferably from 0.01% to 30% by 
10 weight of the total composition 

!t is advantageous for aldehyde containing cross-iinl<ing resins if a catalyst is 
used with compositions of the Invention. Preferred catalysts includes organic 
acids such as citric acid, succinic acid, and tartaric acids, as well as conventional 
15 Lewis acid such as Al CI3 or MgClj, or salts thereof, or mixtures thereof. A typical 
example of catalyst is the catalyst NKD made of a mixture of salts and organic 
acid, and commercially available from Hoechst. 

It is preferred if the level of catalyst is from 10% to 50%, preferably from 20 to 
20 40% by weight of the aoss-linking components or derivative thereof. 

For other cross-linking resins like the Kymene, the use of a catalyst is not 
necessary. 

25 3)- Optionals : 

The composition of the invention may also comprise one or more of the following 
optional ingredients. 

30 a) Durable press polymer 

Durable press polymers are optional components of the invention. These 
polymers can be a aoss-linking resin having the property of being cationic. By 
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"cross-linking resin having the property of being cationic", it is meant that the 
resin is at least partially positively charged. It is not however necessary that the 
reactive part of the molecule carries the positive charge. Indeed, polymeric resins 
can be based on positively charged monomers which help the deposition on the 
5 fibers. 

Cross-linking resins having the property of being cationic suitable for use herein 
are those commonly know^n as having wet strength in the paper field. At least two 
mechanisms have been postulated to account for the mechanism by which wet 
10 strength resin act. One is tiiat wet strength resins form oovalent bonds between 
adjacent fibers while another is that the wet stnengtti rean places a layer over the 
hydrogen bonds formed between adjacent paper fibers and thus prevents water 
from breaking the hydrogen bonds. 

15 Conventional wet-strength agents suitable for use herein include compounds 
made of epichlorohydrin adducls of polyamine resins, polyethyieneimine resins, 
cationic starch, polydialiyldimethylammonium chloride, and mixtures thereof, 
amine-aldehyde resins such as melamine-fonnaldehyde resin, amide-aldehyde 
resins, and mixtures tiiereof. For use within the meaning of the present invention, 

20 tiiere can also be used materials of the above-mentioned classes of substances 
which admittedly do not themselves possess any outstanding wret-strength 
properties but, nevertheless, have the same durable press effect as do the wet- 
strength agents as described therein. 

25 Among the class of epichlorohydrin adducts of polyamine resins, 
polyethyieneimine resins, cationic starch, polydiailyldimethylammonium chloride, 
and mixtures thereof, the preferred components are the polymeric amine- 
epichtorohydrin resins selected from the group consisting of a polyamide- 
epichbrohydrin (PAE) resin, a polyalkylenepolyamine-epichlorohydrin (PAPAE) 

30 resin, and an amine polymer-epichlorohydrin (APE) resin, in which the amine 
groups have been alkylated with epichlorohydrin to produce a polyamine- 
epidilorohydrin resin that has azetidinium or epoxide funcdonaflty. Preferably, for 
use herein, the cross-linking resin having cationic properties is a cationic wet 
strength resin that is produced by reacting a saturated aliphatic dicarboxylic add 

35 containing three to ten carbon atoms with a polyalkylenepolyamine, containing 
from two to four ethylene groups, two primary amine groups, and one to three 
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secondary amine groups (such as diethylenetriamine, triethytenetetramine and 
tetraethylenepentamine), to form a poly(aminoamide) having secondary amine 
groups that are all<y!ated with epichiorohydrin to form a PAE resin. 

5 These polyamlde/polyamine/epichlorohydrin wet-strength resins are fully 
described by Carr, Doane, Hamersfrand and Hofreiter, in an article appearing in 
the Journal of Applied Polymer Science Vol. 17, pp. 721-735 (1973). Such resins 
are available as KYMENE from Hercules, Inc. A commercial synthesis of such 
resins from adipic acid, diethyiene triamine and epichiorohydrin is described in 
10 the Carr et al pubiication, ibid., and is U.S. Pat. No. 2,926,154 (Feb. 23, 1960) to 
G. I. Keim or US 4,240,995. Reference can be made to these publications for 
further details regarding the preparation of poiyamide/poiyamine/epichlorohydrin 
resins. 

15 Most preferred cross-linking resin having cationic properties from Hiis class are 
the wet strength resin Kymene 557H (available firom Hercules incorporated), in 
which adipic add is reacted with diethylenetriamine to form a poly(aminoamide) 
that is alkylated and crosslinked wtWi epichiorohydrin to form a PAE resin. Still 
another preferred cross-linking resin having cationic properties made of 

20 epichiorohydrin are Luresin.RTM and Etadurin whidi both are potyamidoamine- 
epichiorohydrin resins. 

Amine-aldehyde resins are suitable cross-linking resins for the present invention 
and are made by condensation of amine or amide monomers with aldehydes 
25 such as formaldehyde or glyoxal. Preferred amines are those having low 
molecular weight amines e.g. melamine or polymeric amines e.g. poly- 
dlaltylamine, preferably quarternized. Preferred amides are those polymeric 
amides such as polyacrylamide. All these suitable amine/amide monomers can 
also be oopolymerized with cationic monomers. 

30 

Among the class of amine-aldehyde o^^ss-linking resin, preferred are those from 

the class of melamine-formaldehyde resin. Melamine-formaldehyde resins of this 
type are known as crossiinking agents of this type in the coating industry and are 
also described, for example, in German Auslegeschrift Nos. 2.457,387 (U.S. Pat. 
35 No. 4,035,213 incorporated herein by reference) and 1 ,719,324 and, in particular, 
in U.S. Pat. No. 3,242,230 incorporated herein by reference. 
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Preferred melamine-formaidehyde resin are those commerciaiiy available under 
the tradenames IVIadurit, and Cassurit from Clariant. 

5 Still other preferred cross-linking resin having the property of being cationic 
among the dass of amine-aldehyde cross-linking resin are the Poly(acrylamlde- 
glyoxal) resin commercially available under the tradename SOLIDURIT KM from 
Clariant. 

10 According to the present invention, tiiere can also be used a mixture of wet- 
strength agents of the above-mentioned types or equivalent compounds. 

Preferably for the purpose of the invention, the cross-linking resin having cationic 
properties have a molecular weight between 200 and 1,000,000, preferably 

15 between 500 and 100.000, most preferably between 1000 and 25,000. Cross- 
linking resin having a low molecular weight are most preferred for use in the 
present invention as they are more water-soluble and have a better fiber 
penetration. By low molecular weight it is meant a molecular weight within the 
range of from 25 to 2000, preferably from 50 to 1000, and more preferably from 

20 50 to 500. 

It is desirable if the level of cross-linking components or derivative thereof is 
present in an amount of from 0.01% to 60%, preferably from 0.01% to 30% by 
weight of the total composition 

25 

It is advantageous for aldehyde containing cross-linking resins if a catalyst is 
used with compositions of the invention. Preferred catalysts includes organic 
acids such as citric acid, succinic acid, and tartaric acids, as well as conventional 
Lewis acid such as Al CI3 or MgCIs, or salts thereof, or mixtures thereof. A typical 
30 example of catalyst is the catalyst NKD made of a mixture of salts and organic 
acid, and commercially available from Hoechst, 

It is preferred if the level of catalyst is frwri 10% to 50%, preferably from 20 to 
40% by weight of tfie CTOSS-linking components or derivative thereof. 

35 
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For oHier cross-linking resins like the Kymene, the use of a catalyst is not 
necessary. 

b) Liquid carrier 

5 

Another optional, but preferred, Ingredient is a liquid carrier. The liquid carrier 
employed in the instant compositions is preferably at least primarily water due to 
its low cost, relative availability, safety, and environmental compatibility. The 
level of water in the liquid carrier is preferably at least about 50%, most preferably 
10 at least about 60%, by weight of the carrier. Mixtures of water and low molecular 
weight, e.g., <about 200, organic solvent, e.g., lower alcohols such as ethanol, 
propanol, tsopropanol or butanol are useful as the carrier liquid. Low molecular 
weight alcohols include monohydric, dihydric (glycol, etc.) trihydric (glycerol, etc.), 
and higher polyhydric (polyols) alcohols. 

15 

c) Disperslbiiity Aids 

Relatively concentrated compositions containing both sahjrated and unsaturated 
diester quaternary ammonium compounds can be prepared that are stable 

20 without the addition of concentration aids. However, the compositions of the 
present invention may require organic and/or inorganic concentration aids to go 
to even higher concentrations and/or to meet higher stability standards 
depending on the other ingredients. These concentration aids which typically can 
be viscosity modifiers may be needed, or preferred, for ensuring stability under 

25 extreme conditions when particular softener active levels are used. The 
surfactant concentration aids are typically selected from the grmjp consisting of 
(1) single long c^ain alkyi cationic surfactants; (2) nonionic surfactants; (3) amine 
oxides; (4) fatty acids; and (5) mixtures thereof. These aids are described in WO 
94/20597, specifically on page 14, line 12 to page 20, line 12, which is herein 

30 incorporated by reference. 

When said disperslbiiity aids are present , the total level Is from 0.1% to 20%, 
preferably from 0.2% to 10%, more preferably from 0.5% to 5%, and even more 
preferably from 1% to 2% by weight of the composition. These materials can 
either be added as part of the active softener raw material, (1), e.g., the mono- 

35 long chain alkyl cationic surfactant and/or the fatty add which are reactants used 
to form tiie biodegradable fabric softener active as discussed hereinbefore, or 
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added as a separate component. The total level of dispersibiiity aid Includes any 
amount that may be present as part of component (I). 

Inorganic viscosity/dispersibility control agents which can also act like or augment 
5 the effect of the surfactant concentration aids, include water-soluble, ionizable 
salts which can also optionally be incorporated into Uie compositions of the 
present invention. A wide variety of ionizable salts can be used. Examples of 
suitable salts are the haiides of the Group lA and ilA metals of the Periodic Table 
of the Elements, e.g., calcium chloride, magnesium chloride, sodium chloride, 
10 potassium bromide, and lithium chloride. The ionizable salts are particularly 
useftil during the process of mixing the ingredients to make the compositions 
herein, and later to obtain the desired viscosity. The amount of ionizable salts 
used depends on the amount of active ingredients used in the compositions and 
can be adjusted according to the desires of the formulator. Typical levels of salts 
15 used to control the composition viscosity are from about 20 to about 20,000 parts 
per million (ppm), preferably from about 20 to about 1 1 ,000 ppm, by weight of the 
composition. 

Alkylene polyammontum salts can be incorporated into the composition to give 
viscosity control in addition to or in place of the water-soluble, ionizable salts 
20 above. In addition, these agents can act as scavengers, forming ion pairs with 
anionic detergent carried over from the main wash, in the rinse, and on the 
fabrics, and may improve softness perfomnance. TTiese agents may stabilize the 
viscosity over a broader range of temperature, especially at low temperatures, 
compared to the inorganic electrolytes. 

25 

Specific examples of alkylene polyammonium salts include I-lysine 
monohydrochloride and 1 ,5-dlammonium 2-methyl pentane dihydrodiloride. 

d) Stabilizers 

30 

Stabilizers can be present in the compositions of the present invention. The term 
"stabilizer," as used herein, Includes antioxidants and reductive agents. These 
agents are present at a level of from 0% to about 2%, preferably from about 
0.01% to about 0.2%, more preferably from about 0.035% to about 0.1% for 
35 antioxidants, and more preferably from about 0.01% to about 0.2% for reductive 
agents. These assure good odor stability under long term storage conditions for 
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the compositions and compounds stored in molten form. The use of antioxidants 
and reductive agent stabilizers is espedally critical for low scent products (low 
perfume). 



Examples of antioxidante aiat can be added to the compositions of this invention 
include a mixture of ascorbic acid, ascorbic palmitate, propyl gallate, available 
from Easlman Chemical Products, Inc., under the trade names TenoxiE) PG and 
Tenox S-1; a mixture of 8HT (butylated hydroxytoiuene), BHA (butylated 
hydroxyanisole), propyl gallate, and citric acid, available from Eastman Chemical 
Products, Inc., under the trade name Tenox-6; butylated hydroxytoiuene, 
availabie from UOP Process Division under the trade name Sustane® BHT; 
tertiary butyihydroquinone, Eastman Chemical Products, Inc., as Tenox TBHQ; 
natural tocopherols, Eastman Chemical Products, Inc., as Tenox GT-1/GT-2; and 
butylated hydroxyanisole, Eastman Chemical Products, inc., as BHA; long chain 
esters (C8-C22) of gallic acid, e.g., dodecyl gallate; Irganox® 1010; Irganox® 
1035; Irganox® B 1171; Irganox® 1425; Irganox® 3114; Irganox® 3125; and 
mixtures thereof; preferably Irganox® 3125, Irganox® 1425, Irganox® 3114, and 
matures thereof; more preferably Irganox® 3125 alone. The chemical names and 
CAS numbers for some of the above stabilizers are listed in Table II bdow. 



TABLE II 
Antioxidant 



CAS No. 



Chemical Name used in Code of Federal 

Requiations 



Irganox® 1010 6683-19-8 Tetrakis (methylene(3,5-di-tert-butyl-4 
25 hydroxyhydrocinnamate)) methane 

Irganox® 1035 41484-35-9 Thiodiethylene bis{3,5-di-tert-butyl-4- 

hydroxyhydrocinnamate 
Irganox® 1098 23128-74-7 ISI.N'-Hexamethylene bis(3,5-di-tert-butyf-4- 

hydrcixyhydrocinnamamide 

30 Irganox® B 1171 31570-04-4 

23128-74-7 1:1 Blend of Irganox® 1098 and Irgafos® 168 

Irganox® 1425 65140-91-2 Calcium bis(monoethyl{3,5-di-tert-butyl-4- 

hydroxybenzyi)phosphonate) 
Irganox® 3114 65140-91-2 Calcium bis{monoethyl{3,5-di-tert-butyl-4- 
35 hydroxybenzy!)phosphonate) 

Irganox® 3125 34137-09-2 3,5-Di-tert-butyl-4-hydroxy-hydrocinnamicacid 
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triester with 1 ,3.5-trts(2-hyciroxyethyl)-S- 
triazine-2,4,6-(1H, 3H, 5H)-trione 
irgafos® 168 31570-04-4 Tris(2,4-di-tei1-butyl-phenyl)phosphite 

5 Examples of reductive agents include sodium borotiydrlde, liypopliosphorous 
acid, Irgafos® 168, and mixtures tlier^f. 

e) Preservative 

10 Optionally, but preferably, antimicrobial preservative can be added to the 
composition of the present invention. Contamination by certain microorganisms 
with subsequent microbial growth can result in an unsightly and/or malodorous 
solution. Because microbial growth in solutions is highly objectionable when it 
occurs, it is highly preferable to include an antimicrobial pre^rvative, which is 

15 effective for inhibiting and/or regulating microbial growth in order to increase 
storage stability of the composition. 

It Is preferable to use a broad spectrum preservative, e.g., one that is effective on 
both bacteria (both gram positive and gram negative) and fungi. A limited 

20 spectrum preservative, e.g., one that is only effective on a single group of 
microorganisms, e.g., fungi, can be used in combination with a broad spectrum 
preservative or other limited spectrum preservatives with complimentary and/or 
supf^ementary activity. A mixture of broad spectrum preservatives can also be 
used. In some cases where a specific group of microbial contaminants is 

25 problematic (such as Gram negatives), aminocarboxylate chelators, such as 
tho^ described hereinbefore, can be used alone or as potentiators in conjunction 
with other preservatives. These chelators which include, e.g., 

ethylenediaminetetraacetic acid (EDTA), hydroxyethylenediamtnetriacetic acid, 
diethylenetriaminepentaacetic acid, and other aminocarboxylate chelators, and 

30 mixtures thereof, and their salts, and mixtures thereof, can increase preservative 
effectiveness against Gram-negative bacteria, especially Pseudomonas species. 

Ajitimicrobial preservatives useful in the present invention include biocidal 
compounds, i.e., substances that kill microorganisms, or biostatic compounds, 
35 i.e., substances that inhibit and/or regulate the growth of microorganisms. Well- 
known preservatives such as short chain alkyi esters of p-hydroxybenzoic acid, 
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commoniy known as parabens; N-(4-chloropheny!)-N'-{3,4-dichlorophenyl) urea, 
also known as 3,4,4'-trichlorocarbaniiide or triciocarban; 2,4,4'-trichloro-2'- 
hydroxy diphen^rii ether, commonly knowm as triclosan are useful preservative in 
the pre^nt invention. 

5 

Still other preferred preservatives are the water-soluble preservatives, i.e. those 
that have a solubility in water of at least about 0.3 g per 100 ml of water, i.e., 
greater than about 0.3% at room temperature, preferably greater than about 0.5% 
at room temperature. 

10 

The preservative in the present invention is included at an effective amount. The 
term "effective amount" as herein defined means a level sufficient to prevent 
spoilage, or prevent growth of inadvertently added microorganisms, for a specific 
period of time. In other words, the preservative is not being used to kill 

15 microorganisms on the surface onto which the composition is deposited in order 
to eliminate odors produced by microorganisms. Instead, it is preferably being 
used to prevent spoilage of the solution in order to increase the shelf-life of the 
composition. Preferred levels of preservative are from about 0.0001% to about 
0.5%, more preferably from about 0.0002% to about 0.2%, most preferably from 

20 about 0.{H)03% to about 0.1 %, by weight of the usage composition. 

The preservative can be any organic preservative material which will not cause 
damage to fabric appearance, e.g., discoloration, coloration, bleaching, 
Preferred water-soluble preservatives include organic sulfur compounds, 

25 halogenated compounds, cyclic organic nitrogen compounds, low molecular 
weight aldehydes, quaternary ammonium compounds, dehydroacetic acid, phenyl 
and phenolic compounds, and mixtures thereof. Non-limiting examples of 
prefetred water-soluble preservatives for use in the present invention can be 
found in U.S. Patent 5,714,137, incorporated hereinbefore by reference, as well 

30 as co-pending application PCT/US 98/1 21 54 pages 29 to 36. 

Preferred water-soluble preservatives for use in the present invention are organic 
ajifur compounds. Some non-limiting examples of organic sulfur compounds 
suitable for u^ in the present invention are: 

35 
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3-lsothiazolone Compounds: A preferred preservative is an antimicrobial, organic 
preservative containing S-isotlilazoione groups. This class of compounds is 
disclosed in U.S. Pat. No. 4.265,899, Lewis et a!., issued May 5, 1981, and 
incorporated herein by reference. A preferred preservative is a water-soluble 
5 mixture of 5-chloro-2-methyl-4-isothiazofin-3-one and 2-methyl-4-isotliiazolln-3- 
one, more preferably a mixture of about 77% 5-chiloro-2-methyi-4-isottiiazolin-3- 
one and about 23% 2-methyl-4-isothiazolin-3-one, a broad spectrum 
preservative available as a 1,5% aqueous solution under ttie trade name 
Kathon® CG by Rohm and Haas Company. 

10 

VWien Kathon is used as the preservative in the present invention it is present at 
a level of from about 0.0001% to about 0.01%, preferably firom about 0.0002% to 
about 0.005%, mwe preferably from about 0.0003% to about 0.003%, most 
preferably from about 0.0004% to about 0.002%, by vi/eight of the composition. 

15 

Other isothiazolins include 1 .2-benzisothiazolin-3-one, available under the trade 
name Proxer products; and 2-methyl-4.5-trimethylene-4-isothiazotin-3-one, 
available under the trade name Promexal , Both Proxel and Promexal are 
available from Zeneca. They have stability over a wide pH range (i.e., 4-12). 
20 Neither contain active halogen and are not formaldehyde releasing preservatives. 
Both Proxel and Promexal are effective against typical Gram negative and 
positive bacteria, fungi and yeasts when used at a level from about 0.001% to 
about 0.5%, preferably from about 0.005% to about 0.05%, and most preferably 
from about 0.01% to about 0.02% by weight of the usage composition. 

25 

Sodium Pyrithlone : Another preferred organic sulfur preservative is sodium 
pyrithione, with water solubility of about 50%. When sodium pyrithione is used as 
the preservative In the present invention it is typically present at a level of from 
about 0.0001% to about 0.01%. preferably from about 0.0002% to about 0.005%, 
30 more (xeferably from abcwt 0.0003% to about 0.003%, by weight of the usage 
composition. 

Mixtures of the preferred organic sulfur compounds can also be used as the 
preservative in the present invention. 

35 

f) Antimicrobial active 
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The composition may suitably use an optional solubitized, water-soluble 
antimicrobial active, useful in providing protection against organisms that become 
attached to the treated material. The free, uncompfexed antimicrobial, e.g., 
5 antibacterial, active provides an optimum antibacterial performance. 

Sanitization of fabrics can be achieved by the compositions of the present 
invention containing, antimicn^bial materials, e.g., antibacterial halogenated 
compounds, quaternary compounds, and phenolic compounds. 

10 

Biquanides . Some of the more robust antimicrobial halogenated compounds 
which can function as disinfectants/sanitizers as weli as finish product 
preservatives (vide infra), and are useful in the compositions of the present 
invention include 1,1'-hexamethylene bis(5-(p-chlorophenyl)biguanide), 

15 commonly known as chiorhexidlne, and its salts, e.g., with hydrochloric, acetic 
and gluconic acids. The digluconate salt is highly water-soluble, about 70% in 
water, and the diacetate salt has a solubility of about 1 .8% in water. When 
chiorhexidlne is used as a sanitizer in the present invention it is typically present 
at a level of from about 0.001% to about 0.4%, preferably firom about 0.002% to 

20 about 0.3%, and more preferably from about 0.01% to about 0.1%, by weight of 
the usage composition. In some cases, a level of from about 1 % to at>out 2% 
may be needed for virucidal activity. 

Other useful biguanide compounds include Cosmoci® CQ®, Vantocil® IB, 
25 Including poly (hexamethylene biguanide) hydrochloride. Other useful cationic 
antimicrobial agents include the bis-biguanide allones. Usable water-soluble 
salts of the above are chlorides, bromides, sulfates, allcyl sulfonates such as 
methyl sulfonate and ethyl sulfonate, phenylsulfonates such as p-methylphenyl 
sulfonates, nitrates, acetates, gluconates, and the like. 

30 

As stated hereinbefore, the bis biguanide of dioice is chiorhexidlne and its salts, 
e.g., digluconate, dihydrochloride, diacetate, and mixtures thereof. 

Quaternary Compounds. A wide range of quaternary compounds can also be 
35 used as antimicrobial actives, in conjunction with the preferred surfactants, for 
compositions of the present invention that do not contain cyctodextrin. Non- 
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limiting examples of useful quaternary compounds include: (1) benzalkonium 
chlorides and/or substituted benzalkonium chlorides such as commercially 
available Barquat® (available from Lonza), Maquat® (available from Mason), 
Variquat® (available from Witco/Sherex), and Hyamine® (available from Lonza); 
5 (2) dialkyi quaternary such as Bardac® products of Lonza, (3) N-{3-chloroallyl) 
hexaminlum chlorides such as Dowidde® and Dowicil® available from Dow; (4) 
benzethonium chloride such as Hyamine® 1622 from Rohm & Haas; (5) 
methylbenzethonium chloride represented by Hyamine® 10X supplied by Rohm 
& Haas, (6) oetylpyridinlum chloride such as Cepaool chloride available from of 

10 Merrel! Labs. Typical concentrations for biocidal effectiveness of these 
quaternary compounds range from about 0.001% to about 0.8%, preferably from 
about 0.005% to about 0.3%, more preferably from about 0.01% to 0.2%, by 
weight of the usage composition. The corresponding concentrations for the 
concentrated compositions are from about 0.003% to about 2%, preferably from 

15 about 0.006% to about 1.2%, and more preferably from about 0.1% to about 
0.8% by weight of the concentrated compositions. 

Other preservatives which are conventional in the art, such as described in US 
5,593, 670 Incorporated herein by reference, may also be used herein. 

20 

g) Perfume 

The present invention can contain a perfume. Suitable peri'umes are disclosed in 
U.S. Pat. 5,500,138, said patent being incorporated herein by reference. 

25 

As used herein, perfume includes fragrant substance or mixture of substances 
including natural (i.e., obtained by extraction of flowers, herbs, leaves, roots, 
barks, wood, blossoms or plants), artificial (i.e., a mixture of different nature oils 
or oi! constituents) and synthetic (i.e., synthetically produced) odoriferous 
30 substances. Such materials are often accompanied by auxiliary materials, such 
as fixatives, extenders, stabilizers and solvents. These auxiliaries are also 
included within the meaning of "perfume", as used herein. Typically, perfumes 
are complex mixtures of a plurality of organic compounds. 



35 Examples of perfume ingredients useful in the perfumes of the present invention 
compositions include, but are not limited to, hexyl cinnamic aldehyde; amy! 
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cinnamic aldehyde; amyl saiicyiate; hexyl salicylate; terpineot; 3,7-dimethyl-css- 
2,6-octadien-1-ol; 2.6-dimethyl-2-octanol; 2,6-dimethyl-7-octen-2-ol; 3,7-dinnethy!- 
3-octanol; 3,7-dimethyl-trans-2,6-octadien-1-ol; 3,7-dimethyl-6-octen-1-ol; 3,7- 
di methyl- 1 -octanoi; 2-methyi-3-(para-tert-butylphenyl)-propionaldehyde; 4-{4- 
hydroxy-4-methylpentyl)-3-cycloh©xene-1-carbox-aldehyde; tricyclodecenyl 
propionate; tricyciodecenyl acetate; antsaldehyde; 2-methyt-2-(para-iso- 
propyiphenyl)-propiona!dehyde; ethyi-3-methyl-3-phenyl glycidate; 4-(para- 
hydroxyphenyl)-butan-2-one; 1 -(2,6,6-trimethyl-2-cyclohexen-1 -yl)-2-buten-1 -one; 
para-methoxyacetophenone; para-methoxy-alpha-phenylpropene; methyl-2-n- 
hexyt-S-oxo-cyclopentane carboxyiate; undecalac-tone gamma. 

Additional examples of fragrance materials include, but are not limited to, orange 
oil; lemon oil; grapefruit oil; bergamot oil; clove oil; dodecalactone gamma; 
methyl-2-(2-pentyl-3-oxo-cyclopenty[) acetate; beta-naplithol methylether; metliyl- 
beta-naphthylketone; coumarin; decylaldeliyde; benzaldeliyde; 4-tert- 
butylcyclohexyl acetate; alpha.alpha-dimethylphenetliyl acetate; 
methylphenylcarbinyl acetate; Schiffs base of 4-(4-hydroxy-4-methyipentyl}-3- 
cyciohexene-1-carboxaIdehyde and methyl anthraniiate; cyclic ethyleneglycol 
diester of Iridecandioic acid; 3,7-dimethy[-2,6-octadiene-1-nitrile; ionone gamma 
methyl; ionone alpha; ionone beta; peStgrain; methyl cedrylone; 7-acety[- 
1 ,2,3,4,5,6,7.8-octahydro-1 ,1 ,6,7-tetramethyl-naphthalene; ionone methyl; 
methyl-1 ,6,10-trimetiiy!-2,5,9-cydododecatrien-1-yl ketone; 7-acetyl-1 ,1 ,3,4,4,6- 
hexamethyf tetralin; 4-acetyl-6-tert-butyl-1,1-dimethyl indane; benzophenone; 6- 
acetyl-1 ,1 ,2,3,3,5-hexamethyl indane; 5-acetyl-3-isopropyl-1 ,1 ,2,6-tetramethyl 
indane; 1-dodecanal; 7-hydroxy-3,7-dimethyl octanal; 10-undecen-1-al; iso- 
hexenyl cyclohexyl carboxaldehyde; formy! tricyclodecan; cyclopentadecanolide; 
16-hydroxy-9-hexadecenoic acid lactone; 1,3,4,6,7,8-hexahydro-4,6,6,7,8,8- 
hexamethyicyc!openta-gamma-2-benzopyrane; ambroxane; dodecahydro- 
3a,6,6,9a-tetramethylnaphtho-[2,1 bjfuran; cedrol; 5-(2,2,3-trimethylcyclopent-3- 
enyl)-3-methylpentan-2-oi; 2-ethyl-4-{2,2,3-trimethyl-3-cyciopenten-1-yl)-2-buten- 
1-ol; caryophyllene alcohol; cedryl acetate; para-tert-butylcyclohexyl acetate; 
patchouli; oiibanum restnoid; iabdanum; vetivert; copaiba balsam; fir balsam; and 
condensation products of: hydroxycitroneflal and metiiyl anthraniiate; 
hydroxycitronellal and indol; phenyl acetafd^yde and indol; 4-{4-hydroxy-4- 
methyl pentyl)-3-cydohexene-1-cart>oxaldehyde and methyl anthraniiate. 
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More exampies of perfume components are geraniol; geranyl acetate; linalool; 
Nnalyl acetate; tetrahydrolinalooi; citroneliol; citronellyi acetate; dihydromyrcenoi; 
dihydromyrcenyl acetate; tetrahydromyrcenol; terpinyl acetate; nopol; nopy! 
acetate; 2-phenylethanol; 2-phenylethyl acetate; benzyl alcohoi; benzy! acetate; 
benzy! salicylate; benzyl benzoate; styrailyl acetate; dimethylbenzylcarbinol; 
trichloromethytphenylcarbinyl methylphenylcarblnyl acetate; isononyl acetate; 
vetiveryl acetate; vetiverol; 2-methyl-3-(p-tert-butylphenyl)-propanal; 2-methyl-3- 
(p-isopropylphenyl)-propanal; 3-(p-tert-butylphenyl)-propanal; 4-{4-methyl-3- 
penteny!)-3-cyc1ohexenecarbaldehyde; 4-acetoxy-3-pentyltetrahydropyran; 
metiiyl dihydrojasmonate; 2-n-heptyicyclc^ntanone; 3-meaiyl-2-pentyl- 
cyclopentanone; n-decanal; n-dodecanal; 9-decenol-1 ; phenoxyethyl isobutyrate; 
phenylacetaldehyde dime^ylacetal; phenylacetaldehyde diethylacetai; 
geranonltrile; citronelionitrlle; cedryl acetal; 3-(socamphylcyclohexanol; cedryl 
methylether; isolongifolanone; aubepine nitrile; aubepine; heliotropine; eugenol; 
vanillin; diphenyl oxide; hydroxycttronella! ionones; methyl ionones; isomethyl 
lonomes; Irenes; cis-3-hexeno! and esters thereof; indane musk fragrances; 
tetraltn musk fragrances; isochroman musk fragrances; maCTOcyciic ketones; 
macrolactone musk fragrances; ethylene brassylate. 

The perfumes useful in the present invention compositions are substantially free 
of halogenated materials and nitromusks. 

Suitable solvents, diluents or carriers for perfumes ingredients mentioned above 
are for examples, ethanol, isopropanoi, diethylene glycol, monoethyl ether, 
dipropylene glycol, diethyl phthalate, triethyl citrate, etc. The amount of such 
solvents, diluents or carriers incorporated in the perfumes is preferably kept to 
the minimum needed to provide a homogeneous perfume solution. 

Perfume can be present at a level of from 0% to 10%, preferably from 0.1% to 
5%, and more preferably from 0.2% to 3%, by weight of the finished composition. 
Fabric softener compositions of the present invention provide improved fabric 
perfume deposition. 

Perfume ingredients may also be suitably added as releasable fragrances, for 
example, as pro-perfumes or pro-fragrances as described In U.S. 5,652,205 
Hartman et al., issued July 29, 1997. WO95/04809, WO96/02625. PCT 
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US97/14610 filed 19 August 1997 and claiming priority of 19 August 1996, EP-A- 
0,752,465, co-pending application EP 98870227.0, EP 98870226.2, EP 
99870026.4, and EP 99870025.6; all incorporated herein by reference. 

5 h) Sdl Release Agent 

Soil Release agents are desirably used in compositions of the instant invention. 
Any polymeric soil release agent known to those skilled in the art can optionally 
be employed in the compositions of this invention. Polymeric soil release agents 

10 are characterized by having both hydrophilic segments, to hydrophilize the 
surface of hydrophobic fibers, such as polyester and nylon, and hydrophobic 
segments, to deposit upon hydrophobic fibers and remain adhered thereto 
through completion of washing and rinsing cycles and, thus, serve as an anchor 
for the hydrophilic segments. This can enable stains occuning subsequent to 

15 treatment with the soil release agent to be more easily cleaned in later washing 
procedures. 

If utilized, soil release agents will generally comprise from about 0.01% to about 
10.0%, by weight, of the detergent compositions herein, typically from about 0.1% 
20 to about 5%, preferably from about 0,2% to about 3.0%. 

The following, ail included herein by reference, describe soil release polymers 
suitable for use in the present invention. U.S. 3,959,230 Hays, issued May 25, 
1976; U.S. 3,893,929 Basadur, issued July 8, 1975; U.S. 4,000,093, Nicol, etal., 

25 issued December 28, 1976; U.S. Patent 4,702,857 Gosselink, issued October 27, 
1987; U.S. 4,968,451, Scheibel et a!., issued November 6; U.S. 4,702,857, 
Gosselink, issued October 27. 1987; U.S. 4,711,730, Gosselink et al., issued 
December 8, 1987; U.S. 4,721,580, Gosselink, issued January 26, 1988; U.S. 
4,877,896, Maldonado etal., issued October 31, 1989; U.S. 4,956,447, Gosselink 

30 et al., issued September 11, 1990; U.S. 5,415,807 Gosselink et al., issued May 
16, 1995; European Patent Application 0 219 048, published April 22, 1987 by 
Kud, et al.. 

Further suitable soil release agents are described in U.S. 4,201 ,824, Violland et 
35 al.; U.S. 4,240,918 Lagasse et al.; U.S. 4,525,524 Tung et a!.; U.S. 4,579,681, 
Ruppert et al.; U.S. 4,240,918; U.S. 4,787,989; U.S. 4,525,524; EP 279,134 A, 
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1988, to Rhone-Poulenc Chemie; EP 457,205 A to BASF (1991); and DE 
2,335,044 to Unilever N. V., 1974 ail incorporated herein by reference. 

Commerciatly available soil release agents include the METOLOSE SM100, 
5 METOLOSE SM200 nnanufactured by Shin-etsu Kagaku Kogyo K.K., SOKALAN 
type of material, e.g.. SOKALAN HP-22, available from BASF (Germany), 
ZELCON 5126 (from Dupont) and MILEASE T (from !Ci). 

i)-pH 

10 

An optional requirement of the compositions accx)rding to the present invention is 
ttiat the pH as measured in the neat compositions at 20°C, is greater than 3, 
preferably betw^een 3 and 12, more preferably between 4 and 8, most preferably 
is of 5. This range is preferred for fabric safety. The pH of these compositions 
15 herein can be regulated by the addition of a Bronsted acid. 

])- Blowing agents 

Also suitable for use herein are blowing agents selected from the group 
20 consisting of ammonium cartionate, ammonium bicarbonate, or mixtures thereof. 
It is hypothesized that ttiose agents, when present, will generate small amounts 
of COj when exposed to heat, such as during the ironing process. The CO2 wrill 
be released in the composition which is deposited as a film on the fabric. The 
film, hence the fabric, will thus acquire more flexibility, resulting in a better ability 
25 to resist to the dry formation of wrinkles, when tiie fabric is stewed or wom. 



k) Void fillers 

30 

The compositions herein may further comprise void fillers. By fabric void 
filler, it is meant herein particles having the size and shape suited to fill the 
stmctural defects In cotton, and hereby provide lubricating properties. 
Cyclodextrins such as those described in WO 99/55950 can be used as void 
35 fillers, as well as polyoiefin dispersions, such as those described in US 
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6,020,302. Inorganic particles can also be used to that effect, for instance TiOj 
and Silica. 

I) Other optional ingredients 

5 

Tfie present invention can include optional components conventionally used in 
textile treatment compositions, for example, humectants tike diethylene glycol, 
and/or salts like lithium salts, colorants, bactericides, optical brighteners. 
opacifiers, anti-shhnkage agents, germicides, fungicides, anti-oxidants, color 

10 protection agent like dye fixing agent as described in EP 931133, enzymes, 
chelating agents, cyclodextrin as described in WO 98/56888, metallic salts to 
absorb amine and sulfur-containing compounds and selected from the group 
consisting of copper salts, zinc salts, and mixtures thereof, water-soluble 
polyionic polymers, e.g., water-soluble cationic polymer like polyamines, and 

15 water-soluble anionic polymers like polyacrylic acids, other antistatic agent, insect 
and/or moth repelling agents, colorants and dyes, anti-clogging agent, and the 
like; typical disclosure of which can be found in WO 98/56888. Still other suitable 
optional ingredients are ingredients which provide shield protection against stain 
like hydroxypropylceiiulose as well as other cellulosic polymer tike 

20 carboxymethylceliulose. The compositions are preferably free of any material that 
would soil or stain fabric, and are also substantially free of starch. Typically, 
there should be less than about 0.5%, by weight of the composition, preferably 
less than about 0.3%, more preferably less than about 0.1%, by weight of the 
composition, of starch and/or modified starch. 

25 



4)- Fprm of thQ ppijjp.(>^ition : 

30 

The composition of the invention may take a variety of physical form including 
liquid, liquid-gel, paste-like, foam in either aqueous or non-aqueous form, powder 
like granular and tablet forms. A preferred form of the composition is in a liquid 
form. 



35 
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When in a liquid form, the composition is preferably dispensed by a dispensing 
means such as a spray dispenser, aerosol dispenser, or refill thereof. Still 
another prefeired dispensing means is by Incorporation of the composition of the 
invention In the ironing tank per se, or via a cartridge preferably adapted for the 

5 iron. 

5)- Spray Dispenser : 

The present invention also relates to such compositions incorporated into a spray 
10 dispenser to create an article of manufacture that can facilitate treatment of fabric 
articles and/or surfaces with the compositions according to the invention at a 
level that is effective. The spray dispenser comprises manually activated and 
non-manual powered (operated) spray means and a container containing the 
treating composition. Typical disclosure of such spray dispenser can be found in 
15 WO 96/04940 page 1 9 line 21 to page 22 line 27. Preferably, the spray dispenser 
is selected from spray dispenser comprising battery operated pump, spray 
dispenser comprising a trigger spray device, spray dispenser comprising a 
pressurized aerosol spray dispenser. 

20 6^- Method of use : 

It has been found that the use of the water-soluble lubricant provided a reduction 
of the WRA compared to water. Accordingly, there is provided a method of 
increasing the WIRA of fabrics, which comprises the steps of contacting the 
25 fabrics lA^th a water-soluble lubricant as defined herein t>efore, using a domestic 
process. 

It has also been found that the use of the water-soluble lubricant or composition 
of the invention provides surprisingly good benefit on the dewrinkling 

30 performance upon wearing. This benefit is particulariy achieved while spraying 
the compound or composition preferably from an iron during an othenwise l<nown 
fabric ironing process. Accordingly, there Is also provided a method of treating 
fabrics, in particular to provide in wear wrinkle resistance on fabrics, vs^iich 
comprises the steps of contacting the fabrics with a water-soluble lubricant or 

35 composition according to ttie invention, as defined herein before, using a 
domestic process. 
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By "contacfing", it Is meant any steps that is suitable for providing a contact of the 
composition witi the fabric. This can include by soaWng, washing, rinsing, and/or 
spraying as well as by means of a dryer sheet onto which is adsorbed the 
5 composition. Preferably, tfie contacting occurs after the laundering and optional 
drying of the fabrics, e.g. by spraying the composition, more preferably by 
spraying the composition from an iron spray dispenser and/or via the vaporisation 
hoies from an iron sole plate or foam or sprayer which is separate from the iron. 
Accordingly, in this instance, the composition of the present invention is used as 
10 an ironing aid. An effective amount of the composition can be sprayed onto the 
fabric, wherein said fabric should not be sprayed to saturation. Still another 
preferred way of treating the fabrics is when the fabric can be sprayed with an 
effective amount of the composition, allowed to dry and then ironed, or sprayed 
and ironed immediately. 

15 

Accordingly, in a further aspect of the invention, the composition of the Invention 
can also be sprayed onto the fabrics by means of spraying means whidi are 
Incorporated to an Iron, and ttie composition is incorporated into the iron's water 
tanl< or via a cartridge, adapted to fit within the iron. Such Irons are disclosed for 

20 instance in WO 00/08247 and WO 99/27176. As for the method of spraying via 
the iron, the spraying means should preferably be capable of providing droplets 
with a weight average diameter of from about 40 to about 200 (im, preferably 
from about 70 to about 150 j.im. Preferably, the loading of moisture on fabrics 
made of natural and synthetic fibers is from about 5 to about 25%, more 

25 preferably from about 5 to about 10% by weight of the dried fabric. 

By "wrinkle reducing composition", it is meant that the composition is tested on 
100% cotton, woven Oxford pinpoint fabric according to the procedure given In 
W. Garner, Textile Laboratory Manual Vol. 6, Ed. 3, Elsevier Inc., 1967, p. 105, 

30 so called "cylinder tesf. The cylinder test consists in taking a 12X14 inch of 
treated cloth, rolling it round a plastic Ujbe, placing roll in a 360 ml measuring 
cylinder (r= 0.67 inch, 1= 15.7 inch), withdrawing the tube, and pushing tiie fabric 
down to occupy a volume of about 90 ml by means of a plastic tube which is an 
easy sliding fit for the cylinder. This test is carried out on cloth conditioned for 24 

35 hours at 21 °C {70°F) and 65% RH. The cloth is left 1 minute in the cylinder, 
opened immediately, inspected visually, and then compared with a cloth only 
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treated with water. The results obtained are compared against fabrics which 
have only been treated with water. Wrinkle reducing compositions are 
compositions which provide a better crease resistance versus water, i.e. fabrics 
that have been treated with a composition of the invention show less wrinkles 
5 compared to fabrics which have only been treated with water. 

In a still further aspect of the Invention, the composition can be sprayed onto 
fabrics by an in-home de-wrinkling chamber containing the fabric to be 
dewrinkled, thereby providing ease of operation. Conventional personal as well 

10 as industrial de-wrinkling apparatuses are suitable for use herein. Traditionally, 
these apparatuses act by a steaming process which effects a relaxation of the 
fibers. Examples of home dewrinkllng chambers include shower stalls. The 
spraying of the composition or compounds onto the fabrics can then occur within 
the chamber of the apparatus or before placing the fabrics into the chamber. As 

15 for the manual method of spraying, the spraying means should preferably be 
capable of providing droplets with a weight average diameter of from about 8 to 
about 100 |am, preferably from about 10 to about 50 ].im. Preferably, the loading 
of moisture on fabrics made of natural and synthetic fibers is from about 5 to 
about 25%, more preferably from about 5 to about 10% by weight of the dried 

20 fabric. Other conventional steps that can be carried out in the dewrinkllng 
apparatus can be applied such as heating which vM provide the curing step and 
drying. Preferably, fcH- optimum dewrinlding benefit, the temperature profile inside 
ttie chamber ranges from about 40°C to about 80X, more preferably firom about 
50°C to about rcC. The prefered length of the drying cycle is from about 15 to 

25 about 60 minutes, more preferably from about 20 to about 45 minutes. 

The steaming step in the dewrinkling apparatus can also be eliminated if the 
composition is maintained at a temperature range from about 22°C (about 72°F) 
to about 76°C (170''F) before spraying. 

30 

The present invention encompasses the method of spraying a mist of an effective 
amount of solution of the invention composition onto fabric and/or fabric articles. 
Preferably, said fabric and/or fabric articles include, but are not limited to, clothes, 
curi:ains, drapes, upholstered furniture, caipeting, bed linens, bath linens, 
35 tablecloths, sleeping bags, tents, car interiors, etc. 
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The compositions herein are especially useful, when used to treat garments for 
extending the time before another wash cyde is needed, and/or even reducing 
the time involved in ironing. Such garments include uniforms and other garments 
which are nornially treated in an industrial process, which can be dewrinkled and 
5 the time between treatments extended. 

7)- Article of manM^cture : 

Also provided herein is an article of manufacture comprising a container and the 
10 composition of the invention in association with a set of instructions to use the 
composition in an amount effective to provide a solution to problems involving 
and/or provision of a benefit related to those selected from reducing wrinkies; 
imparting in-wear resistance to fabrics. It is important that the consumer be aware 
of these additional benefits, since othenwise the consumer would not know that 
15 the composition would solve these pM'oblems and/or provide these benefits. 

As used herein, the phrase " in association with" means the set of instructions are 
either directly printed on the container Itself or presented in a separate manner 
including, but not limited to, a brochure, print advertisement, electronic 

20 advertisement, and/or verbal communication, so as to communicate the set of 
instructions to a consumer of the article of manufacture. The set of instructions 
preferably comprises the instruction to apply an effective amount of the 
composition, preferably by spraying, to provide the indicated benefit, e.g. wrinkles 
reduction; imparting in-wear resistance to fabrics. The set of instructions 

25 preferably comprises instructions to spray the composition on the fabrics and iron 
the fabrics. 

The invention is illustrated in the following non limiting examples, in which ati 
percentages are on a weight basis unless otherwise stated. 

30 

In the examples, the abbreviated component Identifications have the following 
meanings: 



Polymer 1 : Isomaito oligosacdiaride available from Showa Sangyo Co. under 
35 the trade name IMO 900 
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Polymer 2: Polyvinylpyrrolidone available from BASF under the trade name 
Luviskol K30 

Polymer 3: Co-polymer of vinylpyrrolidone and vinyicaprolactame available 
from BASF under the trade name Luvitec VPC 
5 Polymer 4: Co-polimier of vinyipyrrdidone and vinyiimldazollnium 
methachlorlde available from BASF under the trade name Luviquat FC 905 

Lubricant 1: Polyalkylene oxide polysiloxane commercially available under the 
tradename of Silwet 7200 from OSi Chem./Witco 

Lubricant 2: Poiyaikylene oxide polysiloxane commercially available under the 
10 tradename of Siiwet 7657 from OSI Chem./Witco 

Lubricants: Polyethoxylated {20 moles) sorbitan monolaurate commercially 
available under the tradename of Radiasurf 7137 from FINA 

Lubricant 4: Polyethoxylated (20 moles) sorbitan tristearate commercially 
available under the tradename of Tween 65 

15 Wetting agent 1 : Poiyaikylene oxide polysiloxane commercially available 
under the tradename of Silwet 7600 from OSI Chem.AVitco 

Wetting agent 1 : Poiyaikylene oxide polysiloxane commercially available 
under the tradename of Silwet L 77 from OSI Chem.A/Vitco 

Emulsifier 1: CAE 10 (coconut alcohol condensed with an average of 10 moles 
20 of ethylene o)dde) 
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What is claimed is: 

1 . A fabric wrinkle reducing composition comprising a lubricant, preferably a 
water-soluble one, and a component having a deviation of fabric Wrinkle 
Recovery angle (WRA) versus water of at least +15. 

2. A composition according to Claim 1, wherein the water-soluble lubricant is 
selected from nonionic silicone containing surfactant and ethoxylated 
sorbitan esters. 

3. A composition according to either one of Claim 1 or 2, wherein the water- 
soluble lubricant is present in an amount of from 0.1% to 70% by weight of 
the composition. 

4. A composition according to any one of Claims 1-3, wherein the component 
having a deviation of fabric WRA versus water of at least 15 is a material, 
selected from the group consisting of shape retention polymers, polymers 
comprising at least one unit which provide a dye fransfer inhibiting benefit, 
urettiane polymers, iscmialto oligosacdiaride, polyvin>iamine polymers, 
amphoteric polymers, aminosilicones, curable silicones and mixtures 
thereof. 

5. A composition according to any one of Claims 1-4, wherein the component 
having a deviation of fabric WRA versus water of at least +15 is present in 
an amount of at least about 0.01%, preferably from about 0.1% to about 
20%, preferably to atxjut 10% by weight of tiie composition. 

6. A composition according to any one of Claims 1-5, wherein the water- 
soluble lubricant and the component having a deviation of fabric WRA 
versus water of at least +15 are present in a weight ratio of from 10:1 to 1 :1 . 

7. A composition according to any one of Claims 1-6, wherein the composition 
is a liquid composition, preferably a liquid aqueous composition. 

8. An article of manufacture comprising a composition acxiording to any of 
Claims 1-7, wherein the article is selected from an aerosol, a spray 
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dispenser, an iron, a foam dispenser or a refill or a cartridge for an aerosol, 
a spray dispenser or, an iron or a foam dispenser. 

9. The article of manufacture of Claim 8 lAtierein said artide is a spray 
dispenser selected from spray dispenser comprising battery operated pump, 
spray dispenser comprising a trigger spray device, spray dispenser 
comprising a pressurized aerosol spray dispenser, spray dispenser 
comprising a non-manually operated spray dispenser. 

10. A method for treating the fabrics which comprises the steps of contacting 
the fabric with a water-soluble lubricant or composition according to any one 
of Claims 1-9 and preferably subsequently curing the fabric. 

11. A method acxiording to Claim 10, wherein said method provides a reduction 
of the time and/or effort involved to iron fabrics. 

12. A metfiod according to either one of Claim 10 or 11, wherein said method 
increases tiie fabric WRA. 

13. A method according to either one of Claim 10-12, wherein said mettiod 
provides in-wear resistance to treated fabrics. 

14. A method according to any one of Claims 10-13, wherein said method is 
pertormed in an in-home dewrinkling apparatus. 

15. A method according to any one of Claims 10-13, wherein said compositiCMi 
is sprayed onto said fabric, and said fabric is ironed. 

16. An article of manufacture comprising a container and the composition of any 
one of Claims 1-7 in assodation with instructions to use an effective amount 
of said composition on fabric to provide at least one benefit selected from 
the group consisting of: reducing wrinkles; reducing the time and/or effort 
involved to iron fabrics, imparting in-wear resistance to fabrics. 

17. Use of a composition according to Claims 1-7, or cartridge according to 
Claim 8, in an iron for treating fabrics. 
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^ (57) Abstract: There is provided a wrinkle reducing composition comprising a cross-Unking resin having the property of being 
cationic and a component having the property of being co-cross linked with the resin and/or a component comprising at least one 

2 unit which provides a dye transfer inhibiting benefit; and article of mamifacture thereof. Also herein provided are methods of treating 
fabrics for imparting various benefits including reducing wrinkles; improving the natural drape of fabrics. Imparting a crisp finish to 

(3> fabrics, reducing the time and/or effort involved to iron fabrics, hnparting crease resistance to fabrics, imparting post wash wrinkle 

J>. resistance to fabrics, imparting in-wear wrinkle resistance to fabrics, imfjarting a reduction of the fabric aging upon multiple appli- 



wo €1/31113 



PCT/USOO/29768 



WRINKLE RESISTANT COM POSITION 

5 



10 



T^f^hninai fiftid of the invention 

15 

The present invention relates to fabric care compositions and to a method for 
treating fabrics in order to improve various properties of fabrics, in particular, 
wrinl<ie resistance. 

20 

Bacl<around of the invention 



25 Wrinkles in textile fabrics are caused by the bending and creasing of the textile 
material which places an external portion of a filament in a yam under tension 
while the Internal portion of that filament in the yarn is placed under oompressbn. 
Particularty with cotton fabrics, the hydrogen bonding that occurs between the 
cellulose molecules contributes to keeping wrinkles in place. The wrinkling of 

30 fabric, in particular clothing, is therefore subject to the inherent tensional elastic 
deformation and recovery properties of the fibers which constitute the yarn and 
fabrics. 



35 



In the modern world, with the increase of hustle and bustle and travel, there is a 
demand for a quick fix which will help to diminish the labor involved in home 
laundering and/or the cost and time involved in dry cleaning or commercial 
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laundering. Further, it is well known that alternating cycles of using and 
laundering fabrics and textiles, sucti as articles of worn clothing and apparel, will 
inevitably adversely affect the appearance and integrity of the fabric and textile 
items so used and laundered. Fabrics and textiles simply v^ear out over time and 

5 with use. Laundering of fabrics and textiles is necessary to remove soils and 
stains which accumulate therein and thereon during ordinary use. However, the 
laundering operation itself, over many cycles, can accentuate and contribute to 
the deterioration of the integrity and the appearance of such fabrics and textiles. 
Accordingly, this has brought additional pressure to bear on textile technologists 

10 to produce a product that will sufficiently reduce wrinkles in fabrics, especially 
clothing, and to produce a good appearance through a simple, convenient 
application of a product. 

The prior art contains numerous examples of compositions for reducing wrinkles. 

15 U.S. 5,532,023, discloses aqueous wrinkle control compositions containing non- 
volatile silicone and film forming polymer. Preferred silicones include reactive 
silicones and amino-functional silicone, known as "aminodimethicone". The 
composition containing such silicones is applied to fabric from a spray dispenser. 
It is found that in the spray treatment, an appreciable amount of the aqueous 

20 composition misses the fabric, and instead falls on flooring surfaces, such as 
nigs, caipets, concrete floors, tiled floors, linoleum floors, bathtub floors, which 
leaves a silicone layer that is accumulated on and/or cured on and/or bonded to 
the flooring surfaces. Such silicones that are accumulated on such surfaces, and 
especially those that are bonded to such surfaces are difficult to remove. 

25 Flooring surfaces thus become slippery and can present a safety hazard to the 
household members. U.S. 5,573,695 discloses an aqueous wrinkle removal 
composition containing a vegetable oil based cationic quaternary ammonium 
suri'actant, and an anionic fluorosurfactant. Similarly, U.S. 4,661 ,268 discloses a 
wrinkle removal spray comprising an aqueous alcoholic composition containing a 

30 dialkyt quaternary ammonium salt and a silicone suri'actant and/or a fluoro 
suri'actant. U.S. 5,100,566 discloses a method of reducing wrinkles in fabric by 
spraying the fabric with an aqueous alcohoiic solution of an anionic siliconate 
alkali metal salt. U.S. 4,806,254 discloses fabric wrinkle removal aqueous 
alcoholic solution containing glycerine and a nonionic surfactant. WO98/04772 

35 provides ttie treatment of fabric against fabric creasing by application of a 
composition comprising a polycariDoxylic acid or derivative thereof; and then 
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curing ttie composition using a domestic process. These patents are incorporated 
iierein by reference. 

Accordingly, the domestic treatment of fabric is a problem known in the art to the 
5 formulator of laundry compositions. 

In addition, the probiem of wrinkle reduction in industrial field is known in the art. 
Hence, processes for the industrial durable press treatment of textile fabrics were 
first introduced in the 1960's and have achieved widespread use since that time. 
10 These durable press treatment processes typically involve treating the fibers of 
the textile fabrics with cross-iinking agents. Early durable press processes used 
formaldehyde as a cross-linking agent which, although effective, was highly 
odorous and undesirable to the consumer. 

15 As a consequence, formaldehyde was replaced by reactive resins such as 
dimethyiol urea (DMU), dimethylol ethylene urea (DMEU), and by modified 
ethylene urea resins, such as dimethylol dihydroxy ethylene urea (DMDHEU). 
However, still It is known that the desired increases in the durable press 
performance through the use of cross-linking agents are sometimes 

20 accompanied by undesirable losses in other important fabric properties, such as 
tensile strength, tear strength, abrasion resistance and fabric hand. 

Further, solutions obtained from industry are not usually transposabie to domestic 
treatments. Indeed, in industrial processes a strict control over parameters such 

25 as pH, electrolyte concentration, water hardness, temperature, etc.. is possible 
vi^iereas in a domestic washing machine, such a high level of control is not 
possible. One typical example is given in GB-2, 185,499, which provides the use 
of a polyamide-epichlortiydrin resin in a dip-pad industrial process wherein the 
polymer is used in ttie presence of an acrylic polymer. However, such a 

30 composition would not be suitable for conventional domestic process involving a 
curing step, like ironing, indeed, it has been found that acrylic polymer in 
presence of the polyamide-epichlorhydrin resin forms precipitates, thereby 
leaving undesirable residues on the treated fabrics. 

35 in addition, domestic durable press treatments require conditions that industrial 
treatments do not have to fulfill. Hence, for domestic durable treatments, the 
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Compounds or compositions thereof need to manifest at least one of the foilowing 
properties: 

i}-provide a low level of aldehyde; Indeed aldehyde based cross-linker 
5 technologies are less favoured in domestic process from an environmental and 
safety standpoint because contrary to industry where the process is controlled, in 
domestic process the consumer is the only person using the product, thus 
enabling tiie possibility of misuse. Further, high levels of aldehyde tends to 
produce an odour which would deter the consumer from using it again. Thus, it is 
10 desired to provide durable processes for use in domestic process which are safe 
to the consumer and provide a good odour acceptance; 

ii)-provide a low or even no tensile strength loss; again as stated above for i), the 
control of the process in domestic treatment is less measurable. Further, contrary 
15 to industry where the fabrics are treated once, domestic treatment involves 
repeated usage and thus produce a tensile strength toss. Thus, it is desired to 
provide durable processes for use in domestic process which provide a low or 
even no tensile strength loss; 

20 iii)-be usable at low temperature; indeed in a domestic process, and in particular 
in a domestic rinse process, it is not practical to refy on high treatment 
temperatures such as those used in industrial processes. Thus, it is also a ftirther 
desire of domestic durable press to provide a better performance at low 
temperatures. Indeed, industry usually achieves a better performance by close 

25 control of the reaction process and its various parameters involved; whereas in 
domestic treatment this close control cannot be achieved. Consequently, the 
performance of the durable press process needs mostly to be achieved by use of 
efficient technology, instead of process features; 

30 rv)-be applicable in rinse appiications as well as in other domestic treatment like 
laundry mactiine, soaking, pre-treatment: in such type of application, easier 
control of the use of the product is achieved, thereby avoiding misuse. Thus, for 
domestic treatment, the technology involved in the durable press process needs 
preferably to be suitable for use in one of such applicalaon. 

35 

and/or 
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v)-not provide stiffness to fabrics. Again, as described for ii), the repeated usage 
that are involved in domestic treatment may aiso lead to stiff fabric. Accordingly, it 
is desired to provide durable press process vi/hich reduces such negative. 

5 

in addition to the above, industrial processes use high concentrations of cross- 
nnl<ing agents which is required for industrial scale treatment whilst for domestic 
treatment a low level is most preferred for economical reasons. 

10 Accordingly, notwithstanding the advances in the art, there is stiH a need for an 
efficient and economical composition which provides effective domestic durable 
press properties on the treated fabrics. 

Recently, a new class of materials, namely the poiyamide-epichlorhydrin resins, 
15 conventionally known in the paper industry under the tradename Kymene, have 
found increasing use in the domestic treatment of fabrics in order to provide 
durable press benefits. One typical disclosure is given in co-pending European 
patent application No. 98870173. That application also exemplifies a combination 
of 15% polyamide/polyamine/epichlorhydrin polymers (Kymene polymers) with 
20 5% polyethylene tmine with 7 ethoxylations. In addition, poiyamide-epichiorhydrin 
resins are known for use in industrial treatment, but with the disadvantages 
highlighted above. 

It has now surprisingly been found that a cross-linking resin having the property 
25 of being cationic , in particular poiyamide-epichlorhydrin resins, are stabilized in 
the presence of a component having the property of being co-cross iinkable with 
the resin and/or a component, preferably polymer, comprising at least one unit 
which provides a dye transfer inhibiting benefit. Not to be bound by any theory, it 
is believed that by the addition of such polymer, electrostatic interactions 
30 between the cationic group of the resin and the polar group of the polymer occur 
thereby resulting in a so-called "poiyelectrolyte complex". As a result, a 
synergistic benefit on crease resistance as well as on fabric appearance like 
better dewrlnkling , better colour protection, and/or reduced abrasion is observed. 

35 Sti!! surprising, it has also been found that the use of this combination shows a 
synergistic increase performance as to the crease resistance and fabric 
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crispness/hand on the treated fabrics. Further, by use of this compositions, 
conditions i) to v) are still fulfilled. 

Accordingly, the present invention reduces wrinkles in fabrics, including clothing, 
5 dry cleanables, linens, bed clotiies, and draperies, by ironing. The present 
invention can be used on damp or dry clothing to relax wrinkles and give clothes 
a ready to wear or use look that is demanded by today's fast paced world. 

In a preferred aspect, an additional benefit of the composition of the present 
10 invention is an improved garment shape, body and crispness. 

The composition of the present invention acts as an exceltent ironing aid. The 
present invention makes the task of ironing easier and faster by creating less iron 
drag. The compositions of the present invention help produce a crisp, smooth 
15 appearance. 



Summar/ of ttie invention 

20 

The present invention is a wrinkle reducing composition comprising: 
a}-a CTOss-iinking resin having the property of being cationic; and 
b>-a component having the property of being co-cross linl<able with the resin 
25 and/or a component comprising at least one unit which provides a dye transfer 
inhibiting benefit; 

with the proviso that when the cross-tinlcing resin is a polyquaternary amine resin 
of the poiyamide/poiyamine/epichiorhydrin type present in amount of 15% by 
weight, tiie amino functional polymer Is not a polyethylene imine with 7 
30 etiioxylations present in amount of 5% by weight. 

In another aspect of the invention, there is provided an artide of manufacture 
comprising the composition of the invention. 

35 Still in a further aspect of the invention, there is provided a method of treating 
fabrics for imparting benefits selected fram the group consisting of: reducing 
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wrinkles; improving the naUjral drape of fabrics, imparting a crisp finisii to fabrics, 
reducing the time and/or effort involved to iron fabrics, imparting crease 
resistance to fabrics, i.e. imperiling post wash wrinkle resistance to fabrics as well 
as imparting in-wear wrinkle resistance to fabrics, imparting a reduction of the 
5 fabric aging upon muitipie application. By "post wash wrinkle resistance" it is 
meant, wrinkle resistance during several laundry cycles; by "in-wear wrinkle 
resistance" it is meant, wrinkle resistance during wear of the garments and by 
"fabric aging" it is meant color loss, abrasion, pilling or fuzzing of the fabric 

10 In a further aspect of the invention, there is provided an article of manufacture 
comprising a container and the composition of the invention in association wllti 
instructions to use. 



15 

Detailed description of the invention 
1)-Cross-linking resin having the property of being cationic 

20 

An essential component of the invention is a cross-linking resin having the 
properi:y of being cationic. By "cross-linking resin having the property of being 
cationic", it is meant that the resin is at teasFpartially^p^ 
however necessary Itiat the reactive part of the molecule carries the positive 
25 charge, indeed, polymeric resins can be based on positively charged monomers 
which help the deposition on the fibers. Since the cross-linking resins are 
cationic, i.e. positively charged, they are deposited and well retained on the 
negatively charged cellulosic fibers when these resins are added to the final rinse 
of a laundry process. 

30 

Cross-linking resins having the property of being cationic suitable for use herein 
are those commonly known as having wet strength in the paper field. At least two 
mechanisms have been postulated to account for the mechanism by which wet 
strength resin act. One is that wet strength resins form covalent bonds between 
35 adjacent fibers v^ile another is that the wet strength resin places a layer over the 
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hydrogen bonds formed between adjacent paper fibers and thus prevents water 
from breaking the hydrogen bonds. 

Conventional wet-strength agents suitable for use herein indude compounds 
5 made of epichlorohydrin adducts of polyamine resins, polyethyieneimine resins, 
cationic starch, polydialfyidimethylammonium chloride, and mixtures thereof, 
amine-aidehyde resins such as melamine-formaldehyde resin, amide-aldehyde 
resins, and mixtures thereof. For use within the meaning of the present invention, 
there can also be used materials of the above-mentioned classes of substances 
10 which admittedly do not themselves possess any outstanding wet-strength 
properties but, nevertheless, have the same durable press eifect as do tiie wet- 
strength agents as described therein. 

Among the class of epichlorohydrin adducts of polyamine resins, 
15 polyethyieneimine resins, cationic starch, polydiallyldimethylammonium chloride, 
and mixtures thereof, the preferred components are the polymeric amine- 
epichlorohydrin resins selected from the group consisting of a polyamide- 
epichlorohydrin (PAE) resin, a polyalkvienepolyamine-epichlorohydrin (PAPAE) 
resin, and an amine polymer-epichlorohydrin (APE) resin, in which the amine 
20 groups have been alkylated with epichlorohydrin to produce a polyamine- 
epidilorohydrin resin that has azetidinium or epoxide functionality. Preferably, for 
use herein, the cross-linking resin having cationic properties is a cationic wet 
strengtti resin that is produced by reacting a saturated aliphatic dicarboxylic acid 
containing three to ten carbon atoms with a polyalkylenepolyamine, containing 
25 from two to four ethylene groups, two primary amine groups, and one to three 
secondary amine groups {such as diethylenetriamine, triethylenetetramine and 
tetraethylenepentamine), to form a poly(aminoamide) having secondary amine 
groups that are alkylated with epichlorohydrin to form a PAE resin. 

30 These polyamide/polyamine/epichtorohydrin wet-strength resins are fully 
described by Carr, Doane, Hamerstrand and Hofreiter, in an article appearing in 
the Journal of Applied Polymer Science Vol. 17, pp. 721-735 (1973). Such resins 
are available as KYMENE from Hercules, Inc. A commercial synthesis of such 
resins from adipic acid, diethylene triamine and epichlorohydrin is desaibed in 

35 the Carr et al publication, ibid., and is U.S. Pat. No. 2,926,154 (Feb. 23, 1960) to 
G. 1. Keim or US 4,240,995. Reference can be made to these publications for 
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ftjrtier details regarding the preparation of polyamide/polyamine/eplcintorol^ydrin 
resins. 

Most preferred cross-linking resin tiaving catlontc properties from this class are 
5 the wet strength resin Kymene 557H (available from Hercules incorporated), in 
which adipic acid is reacted with diethyienetriamine to form a poiy(aminoamide} 
that is alkylated and crosslinked with epichlorohydrin to form a PAE resin. Stil! 
another preferred cross-linking resin having cationic properties made of 
epichlorohydrin are Luresin.RTM and Etadurin which both are poiyamidoamine- 
10 epichlorohydrin resins. 

Amine-akjehyde resins are suitable cross-iinking resins for the present invention 
and are made by condensation of amine or amide monomers with aldehydes 
such as formaldehyde or giyoxal. Preferred amines are those having low 
15 molecular weight amines e.g. melamine or polymeric amines e.g. poly- 
diallylamine, preferably quartemized. Preferred amides are those polymeric 
amides such as polyacrylamide. Ail these suitable amine/amide monomers can 
also be copoiymerized with cationic monomers. 

20 Among the class of amine-aldehyde cross-linking resin, preferred are those from 
the class of melamine-formaldehyde resin. Melamine-formaldehyde resins of this 
type are known as crosslinking agents of this type in the coating industry and are 
also described, for example, in German AuslegesiSirift Nos.""2',457^ 
No. 4,035,213 incorporated herein by reference) and 1,719,324 and. in particular, 

25 in U.S. Pat. No. 3,242,230 incorporated herein by reference. 

Preferred melamine-fomnatdehyde resin are ttiose commercially available under 
the tradenames Madurit, and Cassurit from Clariant. 

30 Still other preferred cross-linking resin having the property of being cationic 
among the class of amine-aldehyde cross-linking resin are the Poly(acrylamide- 
glyoxal) resin commercially available under the tradename SOLIDURIT KM from 
Clariant, 

35 According to the present invention, there can also be used a mixture of wet- 
strength agents of the above-mentioned types or equivalent compounds. 
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Preferably for the purpose of the invention, the cross-linking resin having cationic 
properties have a molecular weight between 200 and 1,000,000, preferably 
between 500 and 100,000, most preferably between 1000 and 25,000. Cross- 
5 linking resin having a iow moiecular weight are most preferred for use in the 
present invention as they are more water-soluble and have a better fiber 
penetration. By low molecular weight it is meant a moiecular weight within the 
range of from 25 to 2000, preferably from 50 to 1000, and more preferably from 
50 to 500. 

10 

TTie above cross-linking components may be used in a composition for delivery 
onto fabric, such as by means of a spray process. 

It is desirable if the level of cross-linking components or derivative thereof is 
15 present in an amount of from 0.01% to 60%, preferably from 0.1% to 30% by 
weight of Uhe total composition. Typically, the level of cross-linking component is 
present in the composition in a sufficient amount to result in an amount of from 
0.01% to 60%, preferably of from 0.1 to 30%, by weight of cross-linking 
component per weight of dry fabrics. 

20 

It is advantageous for aldehyde containing CToss-^inking resins if a catalyst is 
used wflth composilions of the invention. Preferred catalysts includes organic 
acids such as citric acid, succinic add, and tartaric acids, as well as conventional 
Lewis acid such as Al Clj or MgCtj, or salts thereof, or mixtures thereof, A typical 
25 example of catalyst is the catalyst islKD made of a mixture of salts and organic 
acid, and commercially available from Hoechst. 

It is preferred if the level of catalyst is from 10% to 50%, preferably from 20 to 
40% by weight of the cross-linking components or derivative thereof. 

30 

For other cross-linking resins like the Kymene, the use of a catalyst is not 
necessary. 

2)-Compor»ent having the property of being co-cross linkable with the resin 
35 and/or a component comprising at (east on© unit whiich provides a dye 
transfer inhibiting benefit 
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A component having the property of being co-cross linlobie witti the resin and/or 
a component comprising at least one unit whicin provides a dye transfer inhibiting 
benefit are also essential components of the invention. By use of this 

5 component(s} with the resin, a synergistic increase in performance as to the 
crease resistance and fabric crispness/hand on the treated fabrics is obtained, in 
particular from duration standpoint. Indeed, the obtained benefits from a one-shot 
treatment have been shown to sustain over multiple wash cycles, e.g. of about 20 
wash cycles. Of course, the treatment wnth the invention composition can stilt be 

10 effected after each wash cyde, thereby further increasing the duration of the 
benefit treatment, even Vi^ile wearing. Still, the use of that type of component 
having the property of being co-cross linkable with tJie resin or a component 
comprising at least one unit which provides a dye transfer inhibiting benefit has 
been found particularly beneficial to the stability of the resin, in particular those 

15 that are made of polyquaternary amine r^ins. Indeed, a clear homogenous 
solution is obtained. 

Preferred components having the property of being co-cross linkable with the 
resin are selected from polyamine polymers, amino-functional silicones, alky! 
20 amines, and mixtures thereof. 

The compositions of the present invention typically comprise from about 0.01%, 
preferably from about 6^1% 'to of 
a component having the property of being co-cross linkable with the resin and/or 
25 a component comprising at least one unit which provides a dye transfer inhibiting 
benefit . 

Polvamine polymers 

Polyamine polymers are suitable amino-functional polymers for use herein. 

30 

A preferred polyamine polymer has the formula: 

b 

[(R'hN- R].,.[>J - R] JN- R]y N(R'h 
wherein R, and B are suitably described in U.S. 5,555,145 Watson et al., 
issued October 15, 1996 incorporated herein by reference, and w, x, and y have 
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values which provide for a backbone prior to substitution of preferably at least 
about 1200 daltons, more preferably 1800 daltons. 

units are preferably alkyleneoxy units having the formula: 
5 -(CH2CHR'0)m(CH2CH20)nH 

wherein R' is methyl or ethyl, m and n are preferably from about 0 to about 50, 
provided the average value of aikoxylation provided by m + n is at least about 
0.5. 

10 A ftjrther description of poiyamtne polymers suitable for use in the present 
invention is found in U.S. 4,891,160 Vander IVleer, issued January 2, 1990; 
U.S.4,597,898, Vander Meer, issued July 1, 1986; European Patent Application 
111,965, Oh and Gosselink, published June 27, 1984; European Patent 
Application 111,984, Gosselink, published June 27, 1984; European Patent 

15 Application 112,592, Gosselink, published July 4, 1984; U.S. 4,548,744, Connor, 
Issued October 22, 1985; and U.S. 5,565,145 Watson et al., issued October 15, 
1996; all of which are included herein by reference. 

Preferred polyamines are linear and branched polyethyleneimines oommercially 
20 available ex BASF under the tradename Lupasol®. 

Amino-functional silicones 

Amino-functtonal silicones are also useful components having the property of 
being co-cross linked with the resin for use herein. Typically, these component 
25 are conventionally known under the name of silicone lubricant. Preferred 
aminofunctional silicones are amodimethicone compounds commercially 
available ex Dow Corning under the tradename DC X (where X is preferably 949 
or 939). 

30 Suitable silicone materials include materials of the formula: 

HCMSi(CH3)2-0]x— [Si(OH)|(CH2)3-NH.{CH2)2-NH2]0}y-H 
wherein x and y are integers which depend on the molecular weight of the 
silicone, preferably having a viscosity of from about 10,000 est to about 500,000 
est at 25°C. This material Is also known as "amodimethicone". Although 

35 silicones with a high number, e.g., greater than about 0.5 millimolar equivalent of 
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amine groups can be used, they are not preferred because they can cause fabric 
yellowing. 

Similarly, silicone materiais which can be used correspond to the fomiulas: 
5 (R1 )aG3.a-Si-{-OSiG2)n-(OSiGb(R'^ )2-b)m-0-SiG3.a(Rl )a 

wherein G is selected from the group consisting of hydrogen, phenyl, OH, and/or 
C-i-Cg alky!; a denotes 0 or an integer from 1 to 3; b denotes 0 or 1; the sum of 

n + m is a number from 1 to about 2,000; is a monovalent radical of formula 
CpH2pL in which p is an integer from 2 to 8 and L is selected from the group 

10 consisting of: 

-N(R2)CH2-CH2-N{R2)2; 
-N{R2)2; 

-N+(R2)3A-; and 
-N+{R2)CH2-CH2N+H2 A" 
15 wherein each r2 is chosen from the group consisting of hydrogen, phenyl, 
benzyl, saturated hydrocarbon radical, and each A" denotes compatible anion, 
e.g., a halide ion; and 

r3_N+(CH3)2-^— {Si{CH3)20]f-^i{CH3)2— Z— N''(CH3)2— R^ • 2CH3COO" 
wherein 

20 Z= -CH2— CH(OH>-CH20-CH2)3— 

r3 denotes a long chain alkyf group; and 
f denotes an integer of at feast about2. - - - 

In the formulas herein, each definition is applied individually and averages are 
25 included. 

Another silicone materia! which can be used, but is less preferred than 
polydimethyl siloxanes, has the formula: 

(CH3)3Si— [0-Si(CH3)2]i^OSi{CH3)[{CH2)3-NH-{CH2)2-NH2]}m— OSi(CH3)3 
30 wherein n and m are the same as before. The preferred silicones of this type are 
those which do not cause fabric discoloration. 

Alternatively, the silicone material can be provided as a moiety, or a part, of a 
non-silicone moiecuie. Examples of such materials are copolymers having 
35 siloxane macromers grafted thereto, which meet the functional limitations as 
defined above. That is, the non-silicone backbone of such polymers should have 
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a molecular weight of from about 5,000 to about 1,000,000, and the polymer 
should have a glass transition temperature (Tg), i.e., the temperature at which the 
polymer changes from a brittle vitreous state to a plastic state, of greater than 
about -20''C. 

5 

Alk yI amines 

AikyI amines are also useful components, consisting of one or more linear or 
branched alky! chains covalently linked onto a nitrogen atom. Preferred, but non- 
limiting examples of alkyi amines are methyl-, ethyl-, dimethyl-, diethyl-, and 
10 triettiylamine. 

Polymers comprising at least one unit which provide a dye transfer inhibiting 
benefit 

The preferred polymers comprising at least one unit which provide a dye transfer 
15 inhibiting benefit are water-soluble polymers. For the purposes of the present 
invention the term "water-soluble" is defined as "a polymer which when dissolved 
in water at a level of 0.2% by weight, or less, at 25° C, forms a dear, isotropic 
liquid". 

20 The polymers comprising at least one unit which provide a dye transfer inhibiting 
benefit useful in the present invention have the formula: 

wherein the unit P is a polymer backbone which comprises units which are 
homopoiymeric or copolymeric. D units are defined herein below. For the 

25 purposes of the present invention the term "homopoiymeric" is defined as "a 
polymer backbone wfhich Is comprised of unite having the same unit composition, 
i.e., formed from polymerization of the same monomer". For the purposes of the 
present invention the term "copolymeric" is defined as "a polymer backbone 
which is comprised of units having a different unit composition, i.e., formed from 

30 the polymerization of two or more monomers". 

P backbones preferably comprise units having the formula: 

[CR2-CR2I or [(CR2)-L]— 

wherein eadi R unit is independently hydrogen, CrCis alkyl. Ce-O^ aryl, and D 
35 unite as described herein below; preferably C1-C4 alkyl. 
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Each L unit is independently selected from heteroatom-containing 
moieties, non-limiting examples of wfiicli are selected from the group consisting 
of: 

— N — — O — O— C C— O — O— C— O — C — 



polysiloxane liaving tlie formula: 



wlierein Hie index p is from 1 to about 6; units whicli have dye transfer inhibition 

activity: 



and mixtures thereof; wherein R'' is hydrogen, C^Ci^ alkyl, Ce-Ci2 aryl, and 
mixtures thereof. is C,-C^^ alkyl, C^C^z alkoxy, Cg-Ciz aryloxy, and mixtures 
thereof; preferably methyl and methoxy. R^ is hydrogen C^-C,; alkyl, Cg-C,2 aryl, 
and mixtures thereof; preferably hydrogen or C1-C4 alkyl, more preferably 
hydrogen. is C^-C^j alkyl, Cg-Cij aryl, and mixtures thereof. 

The backjDones of the polymers of the present invention comprise one or 
more D units which are units which comprise one or more units which provide a 
dye transfer inhibiting benefit. The D unit can be part of the backbone itself as 
represented in the general formula: 



["P{D).-]. 

or the D unit may be incorporated into the backbone as a pendant group to a 
25 backbone unit having, for example, the formula: 
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16 



[CR-CR2] or 



— [((j;R)-L]~ 



D 



D 



However, the number of D units depends upon the formutation. For example, the 
number of D units will be adjusted to provide water solubility of ttie polymer as 

5 weil as efficacy of dye transfer inhibition. The molecular weight of the polymers 
of the present invention are from about 500. preferably from about 1,000, more 
preferably from about 10,000 to about 6,000,000, preferably to about 2,000,000, 
more preferably to about 1 ,000,000, yet more preferably to about 500,000, most 
preferably to about 360,000 daltons. Therefore the value of the index n is 

10 selected to provide the indicated molecular weight, and providing for a water 
solubility of at least 100 ppm, preferably at least about 300 ppm, and more 
preferably at least about 1,000 ppm in water at ambient temperature which is 
defined herein as 25°C. 

15 Poivmers Comprising Amide Units 

Non-limiting examples of preferred D units are D units which comprise an amide 
moiety. Examples of polymers wherein an amide unit is introduced into the 
polymer via a pendant group Includes polyvinylpyrrolidone having the formula: 



[CH-CH2]n 



20 




polyvinyioxazolidone having the fomnuta: 



[CH-CH2]n- 



^0 

polyvtnylmethyloxazolidone having the formula; 




25 



•[CH-CH2L — 




H3C 



polyacrylamides and N-substituted polyacrylamides having the formula: 
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[<j:H-CH23n — 

r° 

N(R)2 

wherein each R' is independently liydrogen, C^-C^ alky], or both R' units can be 
talten together to form a ring comprising 4-6 carbon atoms; polymethacrylamides 
5 and N-substituted polymethacrylamides having the general formula: 

CH3 
N(R)2 

wherein each R' Is independently hydrogen, Ci-Cg alky!, or both R' units can be 
tafcen togeltier to form a ring comprising 4-6 carbon atoms; poiy(N- 
10 acrylyiglycinamide) having the formula: 

[CH-CH^ln 

C— o o 

I II 

NH— CH2-~C-N(R')2 

v\^erein each R' is independently hydrogen, C^-Ce ali<yl, or both R' units can be 
tal<en togetiier to form a ring comprising 4-6 carbon atoms; poly(N- 
15 methacryiylglycinamlde) having the fomnula: 



■^[C~CH2]n 

C=0 0 

I II 

NH— CHj-C— N(R')2 

wherein each R' is independently hydrogen, 0^0^ alkyi, or both R' units can be 
taken together to form a ring comprising 4-6 carbon atoms; poiyvinylurethanes 
20 having ttie formula: 

[CH-CHJn 

0 



N(R')2 
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wherein each R' is independently hydrogen, CrCs alkyi, or both R' units can be 
talcen together to form a ring a>mprising 4-6 carbon atonis. 

An exannple of a D unit wherein the nitrogen of the dye transfer inhibiting moiety 
5 is incorporated into the polymer bacltbone is a poly(2-ettiyl-2-oxazoline) having 
the formula: 

[CH2-CH2-N]„— 

r° 

CH2CH3 

wherein the index n indicates the number of monomer residues present. 

10 

The amino-functiona! polymers of the present Invention can comprise any mixture 
of dye transfer inhibition units which provides the product with suitable properties. 
The preferred polymers which comprise D units which are amide moieties are 
those which have the nitrogen atoms of the amide unit highly substituted so the 

15 nitrogen atoms are in effect shielded to a varying degree by the surrounding non- 
polar groups. This provides the polymers with an amphiphilic character. Non- 
limiting examples include polyvinyl-pyrrolidones, potyvinyloxazoiidones, N,N- 
disubstituted polyacryiamides, and N,N-disubstituted polymethaayfamides. A 
detailed description of physico-chemical properties of some of these polymers 

20 are given in "Water-Soluble Synthetic Polymers: Properties and Behavior", Philip 
Molyneux, Vol. 1, CRC Press, (1983) included herein by reference. 

The amide containing polymers may be present partially hydrolyzed and/or 
crosslinked forms. A preferred polymeric compound for the present invention is 

25 polyvinylpyrrolidone (PVR). This polymer has an amphiphilic character wth a 
highly polar amide group conferring hydrophilic and polar-attracting properties, 
and also has non-polar methylene and methine groups, in the backbone and/or 
the ring, confen-ing hydrophobic properties. PVP is readily soluble in aqueous and 
organic solvent systems. PVP is available ex ISP, Wayne, New Jersey, and 

30 BASF Corp., Parsippany, New Jersey, as a powder or aqueous solutions in 
several viscosity grades, designated as, e.g., K-12, K-15, K-25, and K-30. These 
K-values indicate the viscosity average molecular weight, as shown below: 
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PVP viscosity average 
molecular 

weight {in thousands of 
daltons) 


K-12 


K.15 


K-25 


K-30 


K-60 


K-90 


2.5 


10 


24 


40 


160 


360 



PVP K-12, K-15, and K-30 are also available ex Polysciences, Inc. Warrington, 
Pennsylvania, PVP K-15, K-25, and K-30 and poly{2-6thyl-2-oxa2oline) are 

5 available ex Aldrich Chemical Co., inc., IVlilvi/aukee, Wisconsin. PVP K30 (40,000) 
through to K90 (360,000) are also commercially available ex BASF under the 
tradename Luviskol or commercially available ex ISP. Still higher molecular PVP 
like PVP 1 ,3IV1M, commerdally available ex Aldrich is also suitable for use herein. 
Yet further PVP-type of material suitable for use in the present invention are 

10 poiyvinylpyrrolidone-co-dlmetJiv^aminoethy!methacryiate, commerdally available 
ex ISP In a quaternised form under the tradename Gafquat® or commercially 
available ex AJdrich Chemical Co. having a molecular weight of approximately 
1.0MM; polyvinylpyrrolidone-co-vinyl acetate, available ex BASF under the 
tradename Luviskol®, available in viny[pyrrolidone:vinylacetate ratios of from 3:7 

15 to 7:3; polyvinylpynxtlidtne-co-vinyiimidazoliumquat, commercially available ex 
BASF under the tradename Luviquat®. 

Polymers Comprising N-oxide Units 

Another D unit which provides dye transfer inhibiOon enhancement to the 
20 polymers described herein, are NnDxide units having the formula: 

o 

wherein R\ R^, and can be any hydrocarbyl unit (for the purposes of the 
present invention the term "hydrocarbyl" does not include hydrogen atom alone). 

25 The N-oxide unit may be part of a polymer, such as a polyamine, i.e., 
polyalkyleneamine backbone, or the N-oxide may be part of a pendant group 
attached to the polymer backbone. An example of a polymer which comprises an 
the N-oxide unit as a part of the polymer backbone is poiyethyleneimine N-oxide. 
Non-limiting examples of groups which can comprise an N-oxide moiety include 

30 tfie N-oxides of certain heterocycles inter alia pyridine, pyrrole, imidazole, 
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pyrazoie, pyrazine, pyrimidine, pyridazine, piperidine, pyrrolidine, pyrroiidone, 
azolidine, morphoiine. A preferred polymer is po!y(4-vinylpyridine N-oxide, 
PVNO). In addition, the N-oxide unit may be pendant to the ring, for example, 
aniline oxide. 

5 

N-oxide comprising polymers of the present invention will preferably have a ration 
of N-oxidized amine nitrogen to non-oxidized amine nitrogen of from about 1:0 to 
about 1:2, preferably to about 1:1 , more preferably to about 3:1. The amount of 
N-oxide units can be adjusted by the fonmulator. For example, the fonnulator 

10 may co-polymerize N-oxide comprising monomers with non N-oxide comprising 
monomers to anive at the desired ratio of N-oxide to non N-oxide amino units, or 
the formulator may control the oxidation level of the polymer during preparation. 
The amine oxide unit of the polyamine N-oxides of the present invention have a 
Pka less than or equal to 10, preferably less than or equal to 7, more preferably 

15 less than or equal to 6. The average molecular we\ght of the N-oxide comprising 
polymers which provide a dye transfer inhibitor benefit to polymers is from about 
500 dattons, preferably from about 1 ,000 daltons, more preferably from about 
10,000 daltons to about 6,000,000 daltons, preferably to about 2,000,000 daltons, 
more preferably to about 360,000 daltons. 

20 

Polymers Comprising Amide Units and N-oxide Units 

A further example of polymers which have dye transfer inhibition benefits are 
polymers v^ich comprise both amide units and N-oxide units as described herein 
above. Non-limiting examples include co-polymers of two monomers v^erein the 
25 first monomer comprises an amide unit and the second monomer comprises an 
N-oxide unit. In addition, oligomers or block: polymers comprising these units can 
be taken together to form the mixed amide/N-oxIde polymers. However, the 
resulting polymers must retain the water solubility requirements described herein 
above. 

30 

More preferably, the resin and the component capable of being co-cross-linked 
with the resin and/or of being amphiphilic are present in weight ratios of from 20:1 
to 1:1, most preferably from 10:1 to 1:1. Within these ratio ranges, it has been 
found that above mentioned polymers or mixtures thereof, in combination with the 
35 polyamtde-eptchlorohydrin resins, show a synergistic increase performance as to 
the crease resistance and fabric crispness/hand on the treated fabrics. 
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Optionals 

The composition of the invention may also comprises one or more of tirte 
following opttonai ingredients. 

5 

1)-0ther additional fiber Lubricant 

The present invention may use fiber lubricants to impart a lubricating property, or 
increased gliding ability, to fibers in fabric, particularly clothing. Not to be bound 
by theory, it is believed that water and other alcoholic solvents break, or v*/eaken, 
10 the hydrogen bonds that hold the wrinkles in fabric, and fabric lubricants facilitate 
the movement of fibers wtWi respect to one another (glide) to further release the 
fibers from the wrinkle condition in wet or damp fabrics. After the fabric is dried, 
the residual fiber lubricant, especially silicone, can provide lubricity to reduce the 
tendency of fabric to rewrinkle. 

15 

(a). Silicone 

The present invention can use stii(xine, a prefen-ed fiber lubricant, to impart a 
lubricating property, or increased gliding ability, to fibers in fabric, pariaculariy 
clothing. Noniimiting examples of useful silicones in the composition of the 

20 present invention include noncurable silicones such as polydimethylsilicone and 
volatile silicones, and curable silicones such as aminosificones, phenylsilicones 
and hydroxysiiicones. The word "silicone" as used herein preferably refers to 
water soluble as well as emulsified silicones, including those that are 
commercially available and those that are emulsified in the composition, unless 

25 otherwise described. Preferably, the silicones arehydrophilic; are neither 
irritating, toxic, nor otherwise hamnful when applied to fabric or when they oome 
in contact with human skin; are chemically stable under normal use and storage 
conditions; and are capable of being deposited on fabric. 

30 A preferred class of nonionic silicone containing surfactants are the polyatk>1ene 
oxide polysiloxanes having a dimethyl polysiloxane hydrophobic moiety and one 

or more hydrophiiic polyalkylene side chains, and having the general formula: 
R1_(CH3)2S!0-{(CH3)2SiO]a— {(CH3)(R1)S!0]t>-Si{CH3)2— R1 
wherein a + b are from about 1 to about 50, preferably from about 1 to about 30 , 
35 more preferably from about 1 to about 25. and each R1 is the same or different 
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and is selected from the group consisting of methyl and a 
poiy(ethyleneoxide/propyleneoxide) copolymer group having the general formula: 
-{CH2)n 0{C2 H4 0)c (C3 H6 0)d R2 

with at least one R1 being a poly(ethyleneoxy/propyleneoxy) copolymer group, 
5 and wherein n is 3 or 4, preferably 3; total c (for all poiyalkyleneoxy side groups) 
has a value of from 1 to about 100, preferably from about 6 to about 100; total d 
is from 0 to about 14, preferably from 0 to about 3; and more preferably d is 0; 
total c+d has a value of from about 5 to about 150, preferably from about 7 to 
about 100 and each R2 is the same or different and is selected from the group 
10 consisting of hydrogen, an alkyi having 1 to 4 carbon atoms, and an acetyl group, 
preferably hydrogen and methy! group. Each polyaikylene oxide polysiloxane has 
at least one R1 group being a poly(ethy!eneoxide/propyleneoxide) copolymer 
group. 

15 Nonlimiting examples of this type of surfactants are the SilwettS) surfactants which 
are available OS! Specialties inc., a Division of Witco, Danbury, Connecticut. 
Representative Silwet® surfactants which contain only ethyleneoxy (C2H40) 
groups are as follows. 

Name Average MW Average a+b Average total c 



L-7608 


600 


1 


8 


L-7607 


1,000 


2. 


17 


L-77 


600 


1 


9 


L-7505 


6,000 


20 


99 


L-7604 


4,000 


21 


53 


L-7600 


4,000 


11 


68 


L-7657 


5,000 


20 


76 


L-7602 


3,000 


20 


29 


L-7622 


10,000 


88 


75 



30 Nonlimiting examples of Silwet® surfactants which contain both ethyleneoxy (C2 

H4 0) and propyleneoxy (C3 H6 O) groups are as follows. 

Name Average MW EO/PO ratio 

L-720 12,000 50/50 

L-7001 20,000 40/60 

35 L-7002 8.000 50/50 

L-7210 13,000 20/80 
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L-7200 
L-7220 



19,000 
17,000 



75/25 



20/80 



The molecular weight of the polyalkyleneoxy group (R1) is less than or equal to 
5 about 10,000. Preferably, the molecular weight of the polyalkyleneoxy group is 
less than or equal to about 8,000, and most preferably ranges from about 300 to 
about 5,000. Thus, the values of c and d can be those numbers which provide 
molecular weights within these ranges. However, the number of ethyleneoxy 
units (-C2H40) in the polyether chain (R1} must be sufficient to render the 
10 polyalkylene oxide polysiloxane water soluble. If propyleneoxy groups are 
present in the polyalkylenoxy chain, they can be distributed randomly in the chain 
or exist as blodts. Surfactants which contain only ethyleneoxy groups without 
propyleneoxy groups are preferred. Mixtures of Silwet® surfactants, in particular 
of Silwet surfactants which contain only propyleneoxy groups and Silwet 
15 surfactants which contain both ethyleneoxy and propyleneoxy groups, are also 
preferred. Preferred Silwet® surfactants are the L-7001. L-7087, L-7200, L-7280, 
L-7600, L-7608, L-7622, L-7657. 

The preparation of polyalkylene oxide polysiloxanes is well known in the art. 

20 Polyalkylene oxide polysiloxanes of the present invention can be prepared 
according to the procedure set forth in U.S. Pat. No. 3,299,112, incorporated 
herein by reference. Typically, polyalkylene oxide polysiloxanes of the surfactant 
blend of the present invention are readily prepared by an addition reaction 
between a hydrosiloxane (i.e., a siloxane containing silicon-bonded hydrogen) 

25 and an aikenyl ether (e.g., a vinyl, ailyl, or methally! ether) of an alkoxy or hydroxy 
end-blocked polyalkylene oxide). The reaction conditions employed in addition 
reactions of this type are well known in the art and in general involve heating the 
reactants (e.g., at a temperature of from about 85° C. to 110° C.) in the presence 
of a platinum catalyst (e.g., chtoropiatinic acid) and a solvent (e.g., toluene). 



Other usefutl silicones are volatile silicone fluids which can be cyclic silicone fluid 
of the formula [(CH3)2SiO]n where n ranges between about 3 to about 7, 
preferably about 5, or a linear silicone polymer fluid having the formula 
(CH3)3SjO[(CH3)2SiO]mSi(CH3)3 where m can be 0 or greater and has an 
35 average value such that the viscosity at 25''C of the silicone fluid is preferably 
about 5 centistokes or less. 



30 
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The non-voiatile silicones that are useful in the composition of the present 
invention is polyalkyi and/or phenylsilicones silicone fluids and gums with the 
following strucUjre: 
5 A--Si(R2)---CMSi(R2)— C>-]cr-Si{R2)^ 

The alkyi groups substituted on the sitoxane chain (R) or at the ends of the 
siioxane chains (A) can have any structure as long as the resulting silicones 
remain fluid at room temperature. 

10 

Each R group preferably can be alkyI, aryl, hydro>cy, or hydroxyaikyl group, and 
mixtures thereof, more preferably, each R is methyl, ethyl, propyl or phenyl 
group, most preferably R is methyl. Each A group which blocks the ends of the 
silicone chain can be hydrogen, methyl, methoxy, ethoxy, hydroxy, propoxy, and 
15 aryloxy group, preferably methyl. Suitable A groups include hydrogen, methyl, 
methoxy, ethoxy, hydroxy, and propoxy. q is preferably an integer from about 7 
to about 8,000. The preferred silicones are pofydimethyl siioxanes; more 
preferred silicones are poiydimethyl siioxanes having a viscosity of from about 50 
to about 1000,000 centistokes at 25''C. Mixtures of volatile silicones and non- 
20 volatile poiydimethyl siioxanes are also preferred. Suitable examples include 
silicones offered by Dow Corning Corporation and General Electric Company. 

When silicone is present, it is present at least an effective amount to provide 
lubrication of the fibers, typically minimum levels of wrinkle control agent included 

25 in the composition are at least about 0.025%, preferably at least about 0.05%, 
more preferably at least about 0.1%, even more preferably at least about 0.2%, 
even more highly preferably at least about 0.4%, and most preferably at least 
about 0.5% and typically maximum levels of wrinkle control composition are 
about 10%, preferably less than about 5%, more preferably less than about 3%, 

30 by weight of the usage composition. 

(b). S ynthetic solid particles 

Solid polymeric particles of average particle size smaller than about 10 microns, 
preferably smaller than 5 microns, more preferably smaller than about 1 micron, 
35 e.g., Veiustrol® P-40 oxidized polyethylene emulsion available from Claiiant, can 
be used as a lubricant, also Tospearl™ 105, 120, 130, 145, 240 poiydimethyl 
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siloxane polymers available from GE Silicones, since they can provide a "roller- 
bearing" action. When solid polymeric particles are present, they are present at 
an eff^ive amount to provide lubrication of the fibers, typically from about 0.01 % 
to about 3%, preferably from about 0.05% to about 1%, more preferably from 
5 about 0.1% to about 0.5%. by weight of the usage composition. 

(c). Quaternary Ammonium Compounds 

Although many quaternary ammonium compounds with alky! substituents are 
suitable for this composition, quaternary ammonium compounds that contain 
10 hydrocarbon groups, including substituted groups and groups that are part of, 
e.g., acyl groups, which are unsaturated or branched are particularly suited for 
this composition. In some cases, amine precursors of Uie quaternary ammonium 
compounds can themselves be useful In this composition. 

15 Typical levels of incorporation of the quaternary ammonium compound (active) in 
the wrinkle composition are of from about 0.025% to about 10% by weight, 
preferably from about 0.05% to about 5%, more preferably from about 0.1% to 
about 3%, and even more preferably from about 0.2% to about 2%, by weight of 
the composition, and preferably is biodegradable as disclosed hereinafter. 

20 

Suitable quaternary ammonium compounds for use in the wrinkle composition 
have been previously disclosed in U. S. Pat. No. 5,759,990, issued Jun. 2, 1998 
in the names of E. H. Wahl, H. B. TordiS, j. Trinh, E. R. Carr/ IR. O. Keys, and L. 
M. Meyer, for Concentrated Fabric Softening Composition with Good 

25 Freeze/Thaw Recovery and Highly Unsaturated Fabric Softener Compound 
Therefor, and In U. S. Pat. No. 5,747,443, issued May 5, 1998 in the names of 
Wahl, Trinh, Gosselink, Letton, and Sivik for Fabric Softening 
Compound/Composition. An indicator of the suitability of quaternary ammonium 
acUves for use in the compositions of the present invention is the phase transition 

30 temperature. Preferably, the phase transition temperature of the quaternary 
ammonium active or mixture of actives, containing less than about 5% organic 
solvent or water, is less than about 50''C, more preferably iess than about 35='C, 
even more preferably iess than about 20°C, and yet even more preferably less 
than about lO^C, or is amorphous and has no significant endothermic phase 

35 transition in the region from about -SO^C to about 1 00°C. 
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The phase transition temperature can be measured witii a Mettier TA 3000 
differential scanning calorimeter witii Mettier TC 10A Processor. 

Typical suitable quaternary ammonium compounds or amine precursors are 
5 defined hereinafter. 

Preferred Diester Quaternary Ammonium Active Compound (DEQA) 

<1) The first type of DEQA preferably comprises, as the principal active, 
[DEQA (1)] compounds of the formula 
10 {R4-m-N+-[(CH2)n-Y-Rl]m} X" 

wherein each R substituent is either hydrogen, a short chain Ci-Ce, preferably 
C1-C3 all<yl or hydroxyaiky! group, e.g., methyl (most preferred), ethyl, propyl, 
hydroxyethyl, and the like, poly {C2-3 alkoxy), preferably polyethoxy, group, 

15 benzyl, or mixtures thereof; each m is 2 or 3; each n is from 1 to about 4, 
preferably 2; each Y is -0-{0)C-, -C(0)-0-, -NR-C(O)-, or -C{0)-NR-; the sum 
of carbons in each r1 , plus one when Y is -0-(0)C- or -NR-C{0) is C12-C22. 
preferably 014-020, with each R^ being a hydrocarbyi, or substituted hydrocarbyl 
group, and X" can be any quaternary ammonium-compatible anion, preferably, 

20 chloride, bromide, methyisulfate, ethylsulfate, sulfate, and nitrate, more preferably 
chloride or methyl sulfate (As used herein, the "percent of quaternary ammonium 
active" containing a given R'' group is based upon taking a percentage of the 
total active based upon tiie percentage that the given R'' group is, of the total 
groups present.); 

25 

(2) A second type of DEQA active [DEQA (2)] has the fonrtuia: 

[R3N+CH2CH(YR1)(CH2YR1)] X" 
wherein each Y, R, R^ and X" have the same meanings as before. Such 
compounds include those having the formula: 
30 [CH3]3N('^)[CH2CH(CH20(0)CR'')0(0)CR''] CiC") 

wherein each R is a methyl or ethyl group and preferably each R'' is in the range 
of C-{5 to C19. As used herein, vi/hen the diester is specified, it can include the 
monoester that is present. The amount of monoester that can be present is the 
same as in DEQA (1). 

35 
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These types of agents and general metiiods of making tiiem are disclosed in U.S. 
Pat No. 4,137,180, Nailc et al., issued Jan. 30, 1979, which is incorporated 
herein by reference. An example of preferred DEQA (2) is the "propyl" ester 
quaternary ammonium active having formula 1 ,2-di{acyloxy)-3- 

5 trimethylammoniopropane chloride, where the acyl is tiie same as that of FA'' 
di^losed hereinafter. 

Some preferred wrinkle compositions of the present invention contain as an 
essentia! component from about 0.025% to about 10%, preferably from about 
0.05% to about 5%, more preferably from about 0.1% to about 3%, and even 
10 more preferably from about 0.2% to about 2% by weight of the composition, of 
quaternary ammonium active having the formula: 

[RlC(0)OC2H4lmN+{R)4-m X" 
wherein each R"! in a compound is a C6-C22 hydrocarby! group, preferably 
having an IV from about 70 to about 140 based upon the IV of the equivalent fatty 
15 acid with the cis/trans ratio preferably being as described hereinafter, m is a 
number from 1 to 3 on the weight average in any mixture of compounds, each R 
in a compound is a C-i-s atkyi or hydroxy alkyl group, the total of m and the 

number of R groups that are hydroxyethyl groups equaling 3, and X is a 
quaternary ammonium compatible anion, preferably methyl sulfate. Preferably 
20 the ds:trans isomer ratio of the fatty add (of the C18:1 component) is at least 

about 1:1, preferably about 2:1, moie j3referab)y ._alx>ut .3;L _and . even . more 

preferably about 4:1, or higher. 

These preferred compounds, or mixtures of compounds, have (a) either a Hunter 

"L" transmission of at least about 85, typically from about 85 to about 95, 
25 preferably from about 90 to about 95, more preferably above about 95, if 
possible, (b) only low, relatively non-detectable levels, at the conditions of use, of 
odorous compounds selected from the group consisting of: isopropyl acetate; 
2,2'-ethylidenebis(oxy)bis-propane; 1,3,5-trioxane; and/or short chain fatty acid 
(4-12, especially 6-10, carbon atoms) esters, especially methyl esters; or (c) 
30 preferably, both. 

The Hunter L transmission is measured by (1) mixing the quatemary ammonium 
active with solvent at a level of about 10% of active, to assure clarity, the 
preferred solvent being ethoxylated (one mole EO) 2,2,44rimethy!-1,3- 
pentanediol and (2) measuring the L color value against distilled water with a 
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Hunter ColorQUEST® coforimeter made by Hunter Associates Laboratory, 
Reston, Virginia. 

The level of odorant is defined by measuring the levei of odorant in a headspace 
over a sample of ttie quaternary ammonium active (about 92% active), 

5 Chromatograms are generated using about 200 mL of head space sample over 
about 2.0 grams of sample. The head space sample is trapped on to a solid 
absorbent and tfiennally desorbed onto a column directly via cryofocussing at 
about -100°C. The identifications of materials is based on the peaks in the 
chromatograms, Some impurities identified are related to the solvent used in the 

10 quaternization process, (e.g., ethanol and isopropanoi). The ethoxy and methoxy 
ethers are typically sweet in odor. There are Cq -Cq mettiyi esters found in a 
typical current commercial sample, but not in the typical quatemary ammonium 
actives of this invention. These estere contribute to the perceived poorer odor of 
the cunrent commercial samples. The level of each odorant in ng/L found in the 

15 head space over a preferred active is as follows: Isopropyl acetate - < 1; 1,3.5- 
trioxane - < 5; 2,2'-ethylidenebis{oxy)-bispropane - < 1; Cg methyl ester - < 1; Cj, 
Methyl ester - < 1; and Methyl ester - < 1. 

The acceptable level of each odorant is as follows: isopropyl acetate should be 
less than about 5, preferably less than about 3, and more preferably less than 

20 about 2, nanograms per liter (ng/L,); 2,2-ethylidenebis{oxy)bis-propane should 
be less than about 200, preferably less than about 100, more preferably less than 
about 10, and even more preferably less than about 5, nanograms per liter (ti 
g/L.); 1 ,3,5-trioxane should be less than about 50, preferably less than about 20, 
more preferably less than about 10, and even more preferably less than about 7, 

25 nanograms per liter (rig/L.); and/or each short chain fatty acid (4-1 2, especially 6- 
10, carbon atoms) ester, especially methyl esters should be less than about 4, 
preferably less than about 3, and more preferably less than about 2, nanograms 
per liter (rig/L). 

The elimination of color and odor materials can either be accomplished after 
30 formation of the compound, or, preferably, by selection of the reactants and the 
reaction conditions. Preferably, the reactants are selected to have good odor and 
color. For example, it is possible to obtain fatty acids, or their esters, for sources 
of the long fatty acyl group, that have good color and odor and which have 
extremely low levels of short chain (€4,12- especially Ce-io) *atty acyl groups. 
35 Also, the reactants can be deaned up prior to use. For example, the fatty acid 
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reactant can be double or triple distilled to remove color and odor causing bodies 
and remove sliort cliain fatty acids. Additionally, ttie color of a triethanolamine 
reactant, if used, needs to be controlled to a low color level (e.g., a color reading 
of about 20 or less on the APHA scale). The degree of clean up required is 

5 dependent on the level of use, clarity of the product, and the presence of other 
ingredients. For example, adding a dye or starting with an opaque product can 
cover up some colors. However, for clear and/or light colored products, the cotor 
must be almost non-detectabie. This is especially true as the level of the 
quaternary ammonium compound used in the product goes up. The degree of 

10 clean up would be especially important in products sold as concentrates that are 
intended for dilution by the consumer. Similarly, the odor can be covered up by 
higher levels of perfume, but as perfume level increases, cost associated with 
this approach increases too, also many consumers prefer a product with a lighter 
scent which precludes the appnsach of using higher perfume levels. Odor quality 

15 can be further improved by use of, e.g., ethanol as the quatemizatton reaction 
solvent. 

Prefenred biodegradable quaternary ammonium compounds comprise quaternary 
ammonium salt, the quaternary ammonium salt being a quaternized product of 
20 the condensation reaction between: 

a)-a fraction of saturated or unsaturated, linear or branched fatty acids, or of 
derivatives of said acids, said fatty acids or derivatives each possessing a 
hydrocarbon chain in which the number of atoms is between 5 and 21, and 
b}-triethanolamine, 

25 characterized in that said condensation product has an acid value, measured by 
titration of the condensation product with a standard KOH solution against a 
phenoiphthalein indicator, of less than about 6.5. 

The acid value is preferably less than or equal to about 5, more preferably less 
30 than about 3. 

The add value is determined by titration of the condensation product with a 
standard KOH solution against a phenoiphthalein indicator according to 
ISO#53402. The Acid Value (AV) is expressed as mg KOH/g of the condensation 
35 product. 



wo 01/31113 



PCT/USOO/29768 



30 



These quaternary ammonium compounds for use herein are typically mixtures of 
materials. The weight percentages of compounds wherein one (monoester), two 
(diester), or three (triester) of the triethanolamine hydroxy groups is esterified with 
a fatty acy! group are as follows: Monoester - from about 12% to about 22%; 

5 diester - from about 43% to about 57%; and triester - from about 13% to about 
28%. These compounds, as formed and used in the formulation of wrinkle 
compositions, typicatly contain from about 6% to about 20% by weight of solvent, 
e.g., from about 3% to about 10% of a lower molecular alcohol like ethanot and 
from about 3% to about 10%o of solvent that is more hydrophobic, like hexylene 

10 glycol. 

Preferred cationic, preferably biodegradable, quaternary, ammonium compounds 
can contain the group -(O)CR'' which is derived fham animal fats, unsaturated, 
and polyunsalurated, fatty acids, e.g., oleic acid, and/or partially hydrogenated 
15 fatty acids, derived from vegetable oils and/or partially hydrogenated vegetable 
oils, such as, canola oil, safflower oil, peanut oil, sunflower oil, com oil, soybean 
oil, tall oil, rice bran oil, etc. Non-limiting examples of fatty acids (FA) are listed in 
U.S. Pat No. 5,759,990 at column 4, lines 45-66. 

20 Mixtures of fatty acids, and mixtures of FAs that are derived from different fatty 
acids can be used, and are preferred. Nonlimlting examples of FA's frtat can be 
blended, to fomrt FA's of this invention are as follows: 



Fatty Acvl Group 

Ci6 



FAl 



FA2 



FA3 



C14:1 
C16:1 
C18:1 
C18:2 
CI 8:3 



Unknowns 
Total 



79 
13 
1 
0 

100 



3 
0 



3 



0 



1 



0 



11 
4 
0 
1 

27 
50 
7 
0 

100 



1 

25 
20 
0 
0 

45 
6 
0 
3 

100 



99 



125-138 



56 



wo 01/31113 



PCT/USOO/29768 



31 



crs/trans (CI 8:1) 
TPU 



5-6 
14 



Not Available 
57 



7 
6 



FA"! is a partially hydrogenated fatty acid prepared from canola oil, FA^ is a fatty 
add prepared from soy bean oil, and FA® Is a slightly hydrogenated tallow fatty 

add. 



Preferred quaternary ammonium actives contain an effective amount of 
molecules containing two ester linl<ed hydrophobic groups [R''C(CO)0-], said 
actives being referred to herein as "DEQA's", are those that are prepared as a 
single DEQA from blends of ail the different fatty acids that are represented (totai 
10 fatty add blend), rather than from blends of mixtures of separate finished DEQA's 
that are prepared from different portions of the total fatty add blend. 

It is preferred that at least a majority of the fatty acyl groups are unsaturated, e.g., 
from about 50% to 100%, preferably from about 55% to about 99%, more 

15 preferably from about 60% to about 93%, and that the total level of active 
containing polyunsaturated fatty acyl groups (TPU) be preferably from 0% to 
about 30%. The cis/trans ratio for the unsaturated fatty acyl groups is usually 
important, with the cis/trans ratio being from about 1:1 to about 50:1. the 
minimum being about 1:1, preferably at least about 3:1, and more preferably from 

20 about 4:1 to about 20:1. (As used herein, the "percent of quaternary ammonium 

active" containing a given R"^ group is the same as the percentage of that same 
R"* group is to the total R'^ groups used to form all of the quaternary ammonium 
actives.) 

25 The unsaturated, including the preferred polyunsaturated, fatty acyl and/or 
alkylene groups, discussed hereinbefore and hereinafter, surprisingly provide 
good dewrinkling and effective softening, but also provide better rewetting 
characteristics, good antistatic characteristics, and especially, superior recovery 
after freezing and thawing. 



These unsaturated actives are also easier to process at lower temperatures. 
These highly unsaturated materials (total level of active containing 
polyunsaturated fatty acyl groups (TPU) being typically from about 3% to about 
30%, with only the low amount of solvent that normally is associated with such 



5 



30 



wo 01/31113 



32 



PCT/USOO/29768 



materials, i.e., from about 5%, to about 20%, preferably from about 8% to about 
25%, more preferably from about 10 to about 20%, weight of the total quaternary 
ammonium/solvent mixture are easier to formulate into the product and remain in 
stable solutions, emulsions, and or dispersions longer. This ability to process the 
5 actives at low temperatures is especially important for the poiyunsaturated 
groups, since it minimizes degradation. Additional protection against degradation 
can be provided when the compounds and wrinkle compositions contain effective 
antioxidants, chelants, and/or reducing agents, as disclosed hereinafter. 

10 It will be understood that substituents R and R'' can optionally be substituted with 
various groups such as alkoxy or hydroxyl groups, and can be straight, or 
branched so long as the R'' groups maintain their basically hydrophobic 
character. 

15 A preferred long chain DEQA is the DEQA prepared from sources containing high 
levels of polyunsaturation, i.e., N,N-di{acyl-oxyethyI)-N,N- 
methyihydroxyethylammonium methyl sulfate, where the acyl is derived from fatty 
acids containing sufficient polyunsaturation, e.g., mixtures of tallow fatty acids 
and soybean fatty acids. Another prefeired long chain DEQA is the dioleyi 

20 (nominally) DEQA, i.e., DEQA in which N,N-di(oleoyl-oxyethyl)-N,N- 
methylhydroxyethylammonium methyl sulfate is the major ingredient. Preferred 
sources of fatty acids for such DEQAs are vegetable oils, and/or partially 
hydrogenated vegetable oils, with high contents of unsaturated, e.g., oleoyi 
groups. 

25 

As used herein, when the DEQA diester (m=2) is specified, it can include the 
monoester {m=1) and/or triester (m=3) that are present. Preferably, at least 
about 30% of the DEQA is in the diester form, and from 0% to about 30% can be 
DEQA monoester, e.g., there are three R groups and one R'' group, 

30 

The above compounds can be prepared using standard reaction chemistry. In 
one synthesis of a di-ester variation of DTDMAC, triethanolamine of the formula 
N(CH2CH20H)3 is esterifted, preferably at two hydroxy! groups, with an acid 

chloride of the formula r1 C(0)CI, to form an amine which can be made cationic 
35 by acidification (one R is H) to be one type of active, or then quatemized with an 
alkyi hatide, RX, to yield the desired reaction product (wherein R and R'^ are as 
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defined hereinbefore). However, it will be appreciated by those skilled in the 
chemical arts that this reaction sequence allows a broad selection of agents to be 
prepared. 

5 In preferred DEQA (1) and DEQA (2) quaternary ammonium actives, each r1 is 
a hydrocarbyl, or substituted hydrocarby!, group, preferably, alky!, 
monounsaturated aikenyl, and polyunsaturated alkenyl groups, with the 
quaternary ammonium active containing polyunsaturated alkenyl groups being 
preferably at least about 3%, more preferably at least about 5%, more preferably 

10 at least about 10%, and even more preferably at least about 15%, by weight of 
the total quaternary ammonium active present; the actives preferably containing 
mixtures of R"^ groups, especially within the individual molecules. 

The DEQAs herein can also contain a low level of fatty acid, which can be from 
15 unreacted starting material used to form the DEQA and/or as a by-product of any 
partial degradation (hydrolysis) of the quaternary ammonium active In the finished 
composition. It is preferred that the level of free fatty acid be low, preferably 
below about 15%, more preferably below about 10%, and even more preferably 
below about 5%, by weight of the quaternary ammonium active. 

20 

The quaternary ammonium actives herein are preferably prepared by a process 
wherein a chelant, preferably a diethylenetriaminepentaacetate (DTPA) and/or an 
ethylene diamine-N,N'-disuccinate (EDDS) is added to the process^ Another 
acceptable chelant is tetrakis-(2-hydroxylpropyi) ethylenedi amine (TPED). Also, 
25 preferably, antioxidants are added to the fatty acid immediately after distillation 
and/or fractionation and/or during the esterification reactions and/or post-added 
to the finished quaternary ammonium active. The resulting active has reduced 
discoloration and maiodor associated tiierewith. 

30 The total amount of added chelating agent is preferably within the range of from 
about 10 ppm to about 5,000 ppm, more preferably within the range of from about 
100 ppm to about 2500 ppm by weight of the formed quaternary ammonium 
active. The source of triglyceride is preferably selected from the group consisting 
of animal fats, vegetable oils, partially hydrogenated vegetable oils, and mixtures 

35 thereof. More preferably, the vegetable oil or partially hydrogenated vegetable oil 
is selected from the group consisting of canola oil, partially hydrogenated canola 
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oil, saffiower oil, partially hydrogenated safflower oil, peanut oil, partially 
hydrogenated peanut oil, sunflower oil, partially hydrogenated sunflower oil, corn 
oil, partially hydrogenated corn oil, soybean oil, partially hydrogenated soybean 
oil, tall oti, partially hydrogenated tail oil, rice bran oil, partially hydrogenated rice 

5 bran oil, and mixtures thereof. Most preferably, the source of triglyceride is 
canola oil, partially hydrogenated canola oil, and mixtures thereof. The process 
can also include the step of adding from about 0.01% to about 2% by weight of 
the composition of an antioxidant compound to any or all of tiie steps in the 
processing of the triglyceride up to, and Induding, the formation of the quaternary 

10 ammonium active. 

The above processes produce a quaternary ammonium active witti reduced 
coloration and malodor. 

15 Additional actives that can be used herein are disclosed, at least generically for 
the basic structures, in U.S. Pat. Nos. 3,861,870, Edwards and Diehl; 4,308,151, 
Cambre; 3,886,075, Bernardino; 4,233,164, Davis; 4,401,578, Verbruggen; 
3,974,076, Wiersema and Rieke; and 4,237,016, Rudkin, Clint, and Young, all of 
said patents being incorporated herein by reference. The additional actives 

20 herein are preferably those that are highly unsaturated versions of the traditional 
quaternary ammonium actives, i.e., di-iong chain alkyi nitrogen derivatives, 
normally cationic materials, such as dioieyldimethylammonium diloride and 
imidazolinfum compounds as described hereinafter. Examples of more 
biodegradable fabric quatemary ammonium actives can be found in U.S. Pat. 

25 Nos. 3,408,361, Mannheimer, issued Oct. 29, 1968; 4,709,045, Kubo et al., 
issued Nov. 24, 1987; 4,233,451, Pracht et at., issued Nov. 11, 1980; 4,127,489, 
Pracht et a!., issued Nov. 28, 1979; 3,689,424, Berg et al., issued Sept. 5, 1972; 
4,128,485, Baumann et al., issued Dec. 5, 1978; 4,161,604, Elster et a!., issued 
July 17, 1979; 4,189,593, Wechsler et al.. issued Feb. 19, 1980; and 4,339,391, 

30 Hoffman et al., issued July 13, 1982, said patents being incorporated herein by 
reference. 



35 



ft will be understood that suitable wrinkle compositions can include combinations 
of quaternary ammonium actives disclosed herein. 

Anion A 
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In the cationic nitrogenous salts herein, the anion A" , which is any quaternary 
ammonium compatible anion, provides electrical neutrality. Most often, the anion 
used to provide electrical neufrality in these salts is from a strong acid, especially 
a halide, suc^ as chloride, bromide, or iodide. However, other anions can be 
5 used, such as mettiylsulfate, ethylsulfate, acetate, formate, sulfate, carbonate, 
and the iil<e. Chloride and methylsulfate are prefen-ed herein as anion A. The 
anion can also, but less preferably, carry a double charge in which case A" 
represents half a group. 

10 In addition to lubricating fibers, quaternary ammonium compound disclosed 
herein can offer additional benefits including improved softening and handfeel as 
well as protection and/or restoration of fibers and fabric appearance. 

(2)Liquid carrier 

15 Another optional, but preferred, ingredient is a liquid carrier. The liquid carrier 
employed in the instant compositions is preferably at least primarily water due to 
its low cost, relative availability, safety, and environmental compatibility. The 
level of water in the liquid earner is preferably at least about 50%, most preferably 
at least about 60%, by weight of tlie canier. Mixtures of water and low molecular 

20 weight, e.g., <about 200, organic solvent, e.g., lower alcohols such as ethanoi, 
propanol, isopropanol or butanol are useful as the carrier liquid. Low molecular 
weight alcohols include monohydric, dihydric {glycoi, etc.) trihydric <glyGerol,-etc.), 
and higher polyhydric (polyols) alcohols. 

25 (3) Dispersibilitv Aids 

Relatively concentrated compositions containing both saturated and unsaturated 
diester quaternary ammonium compounds can be prepared that are stable 
without the addition of concentration aids. However, the compositions of the 
present invention may require organic and/or inorganic concentration aids to go 

30 to even higher concentrations and/or to meet higher stability standards 
depending on the other ingredients. These concentration aids which typically can 
be viscosity modifiers may be needed, or preferred, for ensuring stability under 
extreme conditions when particular softener active levels are used. The 
surfactant concentration aids are typically selected from the group consisting of 

35 (1) single long chain alkyi cationic surfactants; (2) nonionic surfactants; (3) amine 
oxides; (4) fatty acids; and (5) mbttures thereof. These aids are described in WO 
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94/20597, specifically on page 14, line 12 to page 20, line 12, which is lie.rein 
incorporated by reference. 

When said dispersibility aids are present , the total level is from 0.1% to 20%, 
preferably from 0.2% to 10%, more preferably from 0.5% to 5%, and even more 

5 preferably from 0.5% to 2% by weight of the composition. These materials can 
either be added as part of the active softener raw material, {!), e.g., the mono- 
long chain alkyl cationic surfactant and/or the fatty acid which are reactante used 
to form the biodegradable fabric softener active as discussed hereinbefore, or 
added as a separate component. The total level of dispersibility aid includes any 

10 amount that may be present as part of component (i). 

Inorganic viscosity/dispersibility control agents which can also act like or augment 
the effect of the surfactant concentration aids, include water-soluble, ionizable 
salts which can also optionally be incorporated into the compositions of the 

15 present invention. A wide variety of ionizable salts can be used. Examples of 
suitable salts are the halides of the Group lA and IIA metals of the Periodic Table 
of the Elements, e.g., calcium chloride, magnesium chloride, sodium chloride, 
potassium bromide, and lithium chloride. The ionizable salts are particularly 
useful during the process of mixing the ingredients to make the compositions 

20 herein, and later to obtain the desired viscosity. The amount of ionizable salts 
used depends on the amount of active ingredients used in the compositions and 
can be adjusted according to the desires of the formuiator. Typical levels of salts 
used to control the composition viscosity are from about 20 to about 20,000 parts 
per million (ppm), preferably from about 20 to about 1 1 .000 ppm, by weight of the 

25 composition. 

Alkylene polyammonium salts can be incorporated into the composition to give 
viscosity control in addition to or in place of the water-soluble, ionizable salts 
above. In addition, these agents can act as scavengers, forming ion pairs with 
anionic detergent carried over from the main wash, in the rinse, and on the 
30 fabrics, and may improve softness performance. These agents may stabilize the 
viscosity over a broader range of temperature, especially at low temperatures, 
compared to the inorganic electrolytes. 

Specific examples of alkylene polyammonium salts include i-lysine 
monohydrochloride and 1,5-diammonium 2-methyl pentane dihydrochloride. 

35 

(4^-Stabilizers 
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Stabilizers can be present in the compositions of the present Invention. The term 
"stabilizer," as used herein, includes antioxidants and reductive agents. These 
agents are present at a level of from 0% to about 2%, preferably from about 
0.01% to about 0.2%, more preferably from about 0.035% to about 0.1% for 
5 antioxidants, and more preferably from about 0.01% to about 0.2% for reductive 
agents. These assure good odor stability under iong tenn storage conditions for 
the compositions and compounds stored in molten form. The use of antioxidants 
and reductive agent stabilizers is especiaily critical for low scent products (low 
perfume). 

10 

Examples of antioxidants that can be added to the cximpositions of this invention 
include a mixture of ascK>rbic acid, ascorbic palmitate, propyi galiate, available 
from Eastman Chemical Products, Inc., under the trade names Tenox® PG and 
Tenox S-1; a mixture of BHT (butylated hydroxytoluene), BHA (butylated 

15 hydroxyanisole), propyl galiate, and citric acid, available from Eastman Chemical 
Products, Inc., under the trade name Tenox-6; butylated hydroxytoluene, 
available from UOP Process Division under the trade name Sustane® BHT; 
tertiary butylhydroquinone, Eastman Chemica! Products, Inc., as Tenox TBHQ; 
natural tocopherols, Eastman Chemicai Products, Inc., as Tenox GT-1/GT-2; and 

20 butylated hydroxys nisole, Eastman Chemical Products, Inc., as BHA; long chain 
esters {C8-C22) of gailic acid, e.g., dodecy! galiate; irganox® 1010; Irganox® 
1035; Irganox® B 1171; Irganox® 1425; irganox® 3114; Irganox® 3125; and 
mixtures thereof; preferably Irganox® 3125, Irganox® 1425, Irganox® 3114, and 
mixtures thereof; more preferably Irganox® 3125 aione. The chemical names and 

25 CAS numbers for some of the above stabilizers are listed in Table II below. 



TABLE il 
Antioxidant 



30 Irganox® 1010 

Irganox® 1035 



35 



Irganox® 10 



Chemical Name used in Code of Federal 
Regulations 



Teti-akis (metinyiene{3,5-di-tert-butyl-4 
hydroxyhydrocinnamate)) metiiane 

Thiodiethylene bis(3,5-di-tert-butyl-4- 
hydroxyhydrocinnamate 
N,N'-Hexamethylene bis(3,5-di-tert-butyl-4- 
hydroxyhydrocinnamamide 



Irganox® B 1171 31570-04-4 
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IrganoxCg" 1425 



Irgafos® 168 



23128-74-7 
65140-91-2 



lrganox®3114 65140-91-2 



Irganox® 3125 341 37-09-2 



1:1 Blend of Irganox® 1098 and Irgafos® 168 

Calcium bis(monoethyl(3,5-di-tert-bLrtyl-4- 

hydroxybenzyl)phosphonate} 

Calcium bis(monoethyl(3,5-cli-tert-buty1-4- 

hyciroxyben2yl)phosphonate) 

3,5-Di-tert-butyl-4-hydroxy-hyclroc(nnam!C acid 

triester with 1 ,3,5-tris{2-hydroxyethyl)-S- 

triazine-2,4,6-(1H, 3H, SHHrione 

Tris(2,4-di-tert-butyl-phenyl)phosphite 



Examples of reductive agents include sodium borohydride, hypophosptiorous 
acid, Irgafos® 168, and mixtures thereof. 



5- PRESERVATiVE 

15 Optionally, but preferably, antimicrobiai preservative can be added to tlie 
composition of tfie present invention. Contamination by certain microorganisms 
with subsequent microbial grov^fth can result in an unsightly and/or malodorous 
solution. Because microbial growth in solutions is highiy objectionable when it 
occurs, it is highly preferable to include an antimicrobial preservative, which is 

20 effective for inhibiting and/or regulating microbial growth in order to increase 
storage stability of the composition. 



It is preferable to use a broad spectnjm preservative, e.g., one that is effective on 
both bacteria (both gram positive and gram negative) and fungi. A limited 

25 spectrum preservative, e.g.. one that is only effective on a single group of 
microorganisms, e.g., fungi, can be used in combination with a broad spectrum 
preservative or other limited spectrum preservatives with complimentary and/or 
supplementary activity. A mixture of broad spectrum preservatives can also be 
used. In some cases where a specific group of microbial contaminants is 

30 problematic (such as Gram negatives), aminocarboxylate chelators, such as 
those described hereinbefore, can be used alone or as potentiators in conjunction 
with other preservatives. These chelators which include, e.g., 

etiiylenediaminetetraacetic acid (EDTA), hydroxyethyienediaminetriacetic acid, 
diethyienetriaminepentaacetic acid, and other aminocarboxylate chelators, and 

35 mbctures thereof, and their salts, and mixtures thereof, can increase preservative 
effectiveness against Gram-negative bacteria, especially Pseudomonas species. 
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Antimicrobial preservatives useful in the present invention include biocidal 
compounds, i.e., substances tiiat Icill microorganisms, or blostatic compounds, 
i.e., substances tliat inliibit and/or regulate t!ie growBi of microorganisms. Well 
5 known preservatives such as short chain alkyi esters of p-hydroxybenzoic acid, 
commonly known as parabens; N-(4-chiorophenyl)-N'-(3,4-dichiorophenyl) urea, 
also known as 3,4,4'-trichiorocarbanilide or triclocarban; 2,4,4'-trichloro-2'- 
hydroxy diphenyl ether, commonly known as triclosan are useful preservative in 
the present invention. 

10 

still other preferred preservatives are the water-soluble preservatives, i.e. those 
that have a solubiiity in water of at least about 0.3 g per 100 mi of water, i.e., 
greater than about 0.3% at room temperature, preferably greater than about 0.5% 
at room temperature. 

15 

The preservative in the present invention is included at an effective amount. The 
term "effective amount" as herein defined means a level sufficient to prevent 
spoilage, or prevent growth of inadvertently added mioroorganisms, for a specific 
period of time. In other words, ttie preservative is not being used to kill 

20 microorganisms on the surface onto which the composition is deposited in order 
to eliminate odors produced by microorganisms. Instead, it is preferably being 
used to prevent spoilage of the solution in order to increase the shelf-life of the 
composition. Preferred levels of preservative are from about 0.0001% to about 
0.5%, more preferably from about 0.0002% to about 0.2%, most preferably from 

25 about 0.0003% to about 0.1 %, by weight of the usage composition. 

The preservative can be any organic preservative material which wil! not cause 
damage to fabric appearance, e.g., discoloration, coloration, bleaching. 
Preferred water-soluble preservatives include organic sulfur compounds, 

30 halogenated compounds, cydic organic nitrogen compounds, low molecular 
weight aldehydes, quatemary ammonium compounds, dehydroacetic acid, phenyl 
and phenolic compounds, and mixtures thereof. Non-limiting examples of 
preferred water-soluble preservatives for use in the present invention can be 
found in U.S. Patent 5,714,137, incorporated hereinbefore by reference, as well 

35 as co-pending application PCT/US 98/12154 pages 29 to 36. 
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Preferred water-soluble preservatives for use In the present invention are organic 
sulfur compounds. Some non-iimiting examples of organic sulfur compounds 
suitable for use in the present invention are: 

5 (a) 3-lsothiazolone Compounds 

A preferred preservative is an antimicrobial, organic preservative containing 3- 
isothiazolone groups. This class of compounds is disclosed in U.S. Pat. No. 
4,265,899, Lewis et a!., issued l^ay 5, 1981. and incorporated tierein by 

10 reference. A preferred preservative is a water-soluble mixture of 5-chloro-2- 
methyl-4-isothiazolin-3-one and 2-methyl-4-isothia20lin-3-one, more preferably a 
mixture of about 77% 5-chloro-2-methyl-4-isothiazolin-3-one and about 23% 2- 
metliyl-4-isotiiiazolin-3-one, a broad spectrum preservative available as a 1.5% 
aqueous solution under the trade name Kathon® CG by Rohm and Haas 

15 Company. 

When Kathon® is used as the preservative in the present invention it Is present at 
a level of from about 0.0001% to about 0.01%. preferably from about 0.0002% to 
about 0.005%, more preferably from about 0.0003%) to about 0.003%, most 
20 preferably from about 0.0004% to about 0.002%, by w/eight of the composition. 

Other isothlazoiins include 1 ,2-benzisothiazoiin-3-one, available under the trade 
name Proxei® products; and 2-methyt-4,5-trimethylene-4-isothiazolin-3-one, 
available under the trade name Promexal®. Both Proxel and Promexal are 

25 available from Zeneca. They have stability over a wide pH range (i.e., 4-12). 
Neither contain active halogen and are not formaldehyde releasing preservatives. 
Both Proxel and Promexal are effective against typical Gram negative and 
positive bacteria, fungi and yeasts when used at a level from about 0.001 %> to 
about 0.5%. preferably from about 0.005% to about 0.05%, and most preferably 

30 from about 0.0 1 % to about 0.02% by weight of the usage composition. 

(b) Sodium Pvrithione 

Another preferred organic sulfur preservative is sodium pyrithione, with water 
solubility of about 50%. When sodium pyrithione is used as the preservative in 
35 the present invention it is typically present at a level of from about 0.0001% to 
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about 0.01%, preferably from about 0.0002% to about 0.005%, more preferably 
from about 0.0003% to about 0.003%, by weight of ttie usage composition. 

Mixtures of ttie preferred organic sulfur compounds can also be used as the 
5 preservative in the present invention. 

6- Antimicrobial active 

The composition may suitably use an optional solubitized, water-soluble 
antimicrobial active, useful in providing protection against organisms that become 
10 attached to the treated materia!. The free, uncomplexed antimicrobial, e.g., 
antibacterial, active provides an optimum antibacterial performance. 

Sanitization of fabrics can be achieved by the compositions of the present 
invention containing, antimicrobial materials, e.g., antibacterial halogenated 
15 compounds, quaternary compounds, and phenolic compounds. 

Biquanldes . Some of the more robust antimicrobial halogenated compounds 
whldh can function as dislnfectants/sanitizers as well as finish product 
preservatives (vide infra), and are useful in the compositions of the present 

20 invention Include 1,r-hexamethylene bis{5-{p-chlorophenyl)biguanide}, 
commonly known as chlorhexidine, and its salts, e.g., with hydrochloric, acetic 
and gluconic acids. The digluconate salt is highly water-soluble, about 70% in 
water, and the diacetate salt has a solubility of about 1.8% in water. When 
chlorhexidine is used as a sanitizer in the present invention it is typically present 

25 at a level of from about 0.001 % to about 0.4%, preferably from about 0.002% to 
about 0.3%, and more preferably from about 0.01% to about 0.1%, by weight of 
the usage composition. In some cases, a level of from about 1% to about 2% 
may be needed for viruddal activity. 

30 Other useful biguanide compounds include Cosmoci® CQ®, Vantocil® !B, 
including poly (hexamethylene biguanide) hydrodiloride. Other useftjl cationic 
antimicrobial agents include the bis-biguanide alkanes. Usable water soluble 
salts of the above are chlorides, bromides, sulfates, alkyi sulfonates such as 
methyl sulfonate and ethyl sulfonate, phenylsulfonates such as p-methylphenyi 

35 sulfonates, nitrates, acetates, gluconates, and tiie like. 
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As stated hereinbefore, the bis biguanide of dioice is chlorhexidine and its salts, 
e.g., digluconate, dihydrochloride, diacetate, and mixtures thereof. 

Quaternary Compounds . A wide range of quaternary compounds can aiso be 

5 used as antimicrobial actives, in conjunction with the preferred surfactants, for 
compositions of the present invention that do not contain cyciodextrtn. Non- 
iimitlng examples of useful quaternary compounds include: (1) benzaikonium 
chlorides and/or substituted benzaikonium chlorides such as commercially 
available Barquat® (available from Lonza), Maquat® (available from Mason), 

10 Variqual® (available from Witco/Sherex), and Hyamine® (available irom Lonza); 
(2) dialkyi quaternary such as Bardac® products of Lonza, (3) N-(3-chloroal!yl) 
hexaminium chlorides such as Dowicide® and Dovincil® available from Dow; (4) 
benzethonium chloride such as Hyamine® 1622 from Rohm & Haas; (5) 
methylbenzethonium chloride represented by Hyamine® 10X supplied by Rohm 

15 & Haas, (6) cetylpyridinium chloride such as Cepacol chloride available from of 
Men-ell Labs. Typical concentrations for biocidal effectiveness of these 
quaternary compounds range from about 0.001% to about 0.8%, preferably from 
about 0.005% to about 0.3%, more preferably from about 0.01% to 0.2%, by 
weight of the usage composition. The conresponding concentrations for the 

20 concentrated compositions are from about 0.003% to about 2%, preferably from 
about 0.006% to about 1.2%, and more preferably from about 0.1% to about 
0.8% by weight of ttie concentrated compositions. 

Other preservatives which are conventional in the art, such as described in US 
25 5,593, 670 incorporated herein by reference, may also be used herein. 

7-Perfume 

The present invention can contain a perfume. Suitable perfumes are disclosed in 
U.S. Pat. 5,500,138, said patent being incorporated herein by reference. 

30 

As used herein, perfume includes fragrant substance or mixture of substances 
including natural (i.e., obtained by extraction of flowers, herbs, leaves, roots, 
barks, wood, blossoms or plants), artificial (i.e., a mixture of different nature oils 
or oil constituents) and synthetic (i.e., synthetically produced) odoriferous 
35 substances. Such materials are often accompanied by auxiliary materials, such 
as fixatives, extenders, stabilizers and solvents. These auxiliaries are also 
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incfuded within the meaning of "perfume", as used herein. Typicaliy, perfumes 
are complex mixtures of a plurality of organic compounds. 

Examples of perfume ingredients useful in the perfumes of the present invention 
compositions Include, but are not limited to, hexyl cinnamic aldehyde; amyl 
cinnamic aldehyde; amyl salicylate; hexyi salicylate; terpineol; 3,7-dimethyl-c/s- 
2,6-octadien-1-ol; 2,6-dimethyl-2-octanol; 2,6-dimethyl-7-octen-2"Ol; 3,7-dimethyl- 
3-octanol; 3,7-dimethyl-frans-2,6-octadien-1-ol; 3,7-dimethyl-6-octen-1-oi; 3,7- 
dimethyl-1 -octanol ; 2-methyt-3-(para-tert-butylphenyl)-proplonaldehyde; 4-(4- 
hydroxy-4-methytpentyl)-3"Cyclohexene-1-carboxa!dehyde; tricyciodecenyl 
propionate; tricyclodecenyi acetate; anisaldehyde; 2-methyl-2-(para-lso- 
propylphenyO-propionaldehyde; ethy!-3-methy!-3-pheny! glyctdate; 4-(para- 
hydroxyphenyl}-butan-2-one; 1 -(2,6,6-trlme1tiyl-2-cyclohexen-1 -yl)-2-buten-1 -one; 
para-me1iioxyacetophenone; para-methoxy-alpha-phenyipropene; methyI-2-n- 
hexyl-3-oxo-cyclopentane carboxylate; undecalactone gamma. 

Additional examples of fragrance materials include, but are not limited to, orange 
oil; lemon oil; grapefruit oil; bergamot oil; dove oil; dodecalactone gamma; 
methyl-2-{2-pentyl-3-oxo-cyclopentyl) acetate; beta-naphthol methylether; methyt- 
beta-naphthylketone; coumarin; decylaldehyde; benzaldehyde; 4-tert- 
butylcyclohexy! acetate; alpha, aipha-dimethylphenethyl acetate; 
methylphenylcarbinyl acetate; Schiffs base of 4-(4-hydroxy-4"methy!pentyl)-3- 
cyciohexene-1 -carboxaidehyde and methyl ahthrahiiate; cyclic Mhyleheglycor 
diester of trtdecandioic acid; 3,7-d!methyl-2,6-octadiene-1-niiriie; ionone gamma 
methyl; ionone alpha; ionone beta; petitgrain; methyl cedrylone; 7-acetyl- 
1,2,3,4,5,6,7,8-octahydro-1 .1 ,6,7-tetramethyl-naphthalene; ionone methyl; 
methyl-1 ,6,10-trimethyl-2,5,9-cyclododecatrien-1-yl ketone; 7-acetyt-1 ,1 ,3,4,4,6- 
hexamethyl tetralin; 4-acetyI-6-tert-butyl- 1,1 -dimethyl indane; benzophenone; 6- 
acetyl-1 ,1 ,2,3,3,5-hexamethy! indane; 5-acetyt-3-lso propyl- 1 ,1 ,2,6-tetramethyl 
indane; 1-dodecanal; 7-hydroxy-3,7-d!methyl octanal; 10-undecen-1-a!; iso- 
hexenyl cyclohexyi carboxaidehyde; formyl tricyclodecan; cyclopentadecanolide; 
16-hydroxy-9-hexadecenoic acid lactone; 1,3,4,6 J, 8-hexahydro-4,6,6,7,8,8- 
hexamethyicyclopenta-gamma-2-benzopyrane; ambroxane; dodecahydro- 
3a,6,6,9a-tetramethylnaphtho-[2, 1 b3furan; cedrol; 5-(2,2,3-trimethylcyclopent-3- 
enyl)-3-methylpentan-2-ol; 2-ethy!-4-(2,2,3-trimethyl-3-cyclopenten-1-yl)-2-buten- 
1-ol; caryophyllene atcohoi; cedryl acetate; para-tert-butylcyclohexyi acetate; 
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patchouli; oiibanum resinoid; labdanum; vetivert; copaiba balsam; fir balsam; and 
condensation products of: hydroxycitronelial and methyl anthraniiate; 
hydroxycitronetla! and indol; phenyl acetaldehyde and indol; 4-(4-hydroxy-4- 
methyl penty[)-3-cyclohexene-1-carbo>ca!dehyde and methyl anthraniiate. 
More examples of perfume components are geraniol; geranyl acetate; iinalool; 
iinatyl acetate; tetrahydroiinalool; citronellol; citronellyl acetate; dihydromyrcenol; 
dihydromyrcenyl acetate; tetrahydromyrcenol; terpinyl acetate; nopoi; nopyl 
acetate; 2-phenylethanol; 2-phenylethyl acetate; benzyl alcohol; benzyl acetate; 
benzyl salicylate; benzy! benzoate; styrallyl acetate; dimethylbenzylcarbinol; 
1rich!oromethylpheny!carbiny! mettiylphenylcarbinyl acetate; isonony! acetate; 
veliveryl acetate; vetivero!; 2-me1tiyl-3-(p-tert-buty!phenyl)-propanal; 2-methyl-3- 
(p-isopropylpheny!}-propanal; 3-(p-tert-butylphenyl)-propanal; 4-{4-methyI-3- 
pentenyl)-3-cydohexenecarbaidehyde; 4-acetoxy~3-pentyltetrahydropyran; 
methyl dihydrojasmonate; 2-n-heptyicyciopentanone; 3-methyi-2-pentyi- 
cyclopentanone; n-decanal; n-dodecanal; 9-decenoi-1; phenoxyethyl isobutyrate; 
phenylacetaidehyde dimethyiacetai; phenylacetaldehyde diethylacetal; 
geranonitriie; citronellonitrile; cedryi acetal; 3-isocamphyicyclohexanol; cedry! 
methylether; isolongifolanone; aubepine nitrile; aubepine; hellotropine; eugenol; 
vanillin; dipheny! oxide; hydroxycitronelial ionones; methyl ionones; isomethyl 
tonomes; irones; cis-3-hexeno! and esters thereof; indane musk fragrances; 
tetraiin musk fragrances; isocbroman musk fragrances; macrocydic ketones; 
macrolactone musk fragrances; ethylene brassylate. 

The perfumes useful in the present invention compositions are substantially free 
of halogenated materials and nib-omusks. 

Suitable solvents, diluents or earners for perilimes ingredients mentioned above 
are for examples, ethanol, isopropano!, dsethylene glycol, monoethyl ether, 
dipropylene glycol, diethyl phthalate, triethyi citrate, etc. The amount of such 
solvents, diluents or carriers incorporated in the perfumes is preferably kept to 
the minimum needed to provide a homogeneous perfume solution. 

Perfume can be present at a level of from 0% to 10%, preferably from 0.1% to 
5%, and more preferably from 0.2% to 3%, by weight of the finished composition. 
Fabric softener compositions of the present invention provide improved fabric 
perfume deposition. 
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Perfume ingredients may also be suitably added as releasable fragrances, for 
example, as pro-perfumes or pro-fragrances as described in U.S. 5,652,205 
Hartman et al., issued July 29, 1997. WO95/04809, WO96/02625. PCT 
5 US97/14610 filed 1 9 August 1 997 and claiming priority of 19 August 1996, EP-A- 
0,752,465, co-pending application EP 98870227.0. EP 98870226.2, EP 
99870026.4, and EP 99870025.6; ail incorporated lierein by reference. 

8- Soil Release Agent 

10 Soil Release agents are desirably used in compositions of the instant invention. 
Any polymeric soil release agent known to those skilled in the art can optionally 
be employed in the compositions of this invention. Polymeric soil release agents 
are characterized by having both hydrophilic segments, to hydrophiiize the 
surface of hydrophobic fibers, such as polyester and nylon, and hydrophobic 

15 segments, to deposit upon hydrophobic fibers and remain adhered thereto 
through completion of washing and rinsing cycles and, thus, serve as an anchor 
for ttie hydrophilic segments. This can enable stains o«:un-ing subsequent to 
treatment with the soil release agent to be more easily cleaned in later washing 
procedures. 

20 

If utilized, soil release agents will generally comprise from about 0.01% to about 
10.0%, by weight, of the detergent compositions herein, tvpically from about 0.1% 
to about 5%, preferably from about 0.2% to about 3.0%. 

25 The following, all included herein by reference, describe soil release polymers 
suitable for use in the present invention. U.S. 3,959,230 Hays, issued May 25, 
1976; U.S. 3,893,929 Basadur, issued July 8, 1975; U.S. 4,000,093, Nicol, eta!., 
issued December 28, 1976; U.S. Patent 4,702,857 Gosselink, issued October 27, 
1987; U.S. 4,968,451, Scheibel et al., issued November 6; U.S. 4,702,857, 

30 Gosselink, issued October 27, 1987; U.S. 4,711,730, Gosselink et ai, issued 
December 8. 1987; U.S. 4,721,580, Gosselink, issued January 26, 1988; U.S. 
4,877,896, Maldonado et al., issued October 31, 1989; U.S. 4,956,447, Gosselink 
etaL, issued September 11, 1990; U.S. 5,415,807 Gosselink et al., issued May 
16, 1995; European Patent Application 0 219 048, published April 22, 1987 by 

35 Kud, etaL. 
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Further suitable soil release agents are described in U.S. 4,201,824, Vlolland et 
al.; U.S. 4,240,918 Lagasse ef a/.; U.S. 4,525,524 Tung ef a/.; U.S. 4,579,681, 
Ruppert et ai; U.S. 4,240,918; U.S. 4,787,989; U.S. 4,525,524; EP 279,134 A, 
1988, to Rhone-Pouienc Cliemie; EP 457,205 A to BASF (1991); and DE 
5 2,335,044 to Unilever N. V., 1974 al! incorporated herein by reference. 

Commercially available soil release agents include the METOLOSE SM100, 
METOLOSE SM200 manufactured by Shin-etsu Kagaku Kogyo K.K., SOKALAN 
type of material, e.g., SOKALAN HP-22, available from BASF (Gemnany), 
10 ZELCON 51 26 (from Dupont) and MILEASE T (from ICI). 

9- pH 

An optional requirement of the compositions according to the present invention is 
that the pH is greater than 3, preferably between 5 and 7, more preferably in the 

15 range of 5.5 to 6.5.. This range is preferred for fabric safety. When a lubricant of 
the diester quaternary ammonium type is used, it is most preferred to have the 
conventional pH range, as measured in the neat compositions at 20 °C, of from 
2.0 to 5, preferably in the range of 2.5 to 4.5, preferably about 2.5 to about 3.5. 
The pH of these compositicms herein can be regulated by the addition of a 

20 Bronsted acid. 

10- Other Optional Ingredients 

The present invention can include optional components conventionally used in 
textile treatment compositions, for example, colorants, preservatives, 

25 bactericides, optica! brtghteners, opacifiers, anti-shrinkage agents, germicides, 
fungicides, anti-oxidants, dye fixing agent as described in EP 931133, enzymes, 
chelating agents, cyciodextrin as described in WO 98/56888, metallic salts to 
absorb amine and sulfur-containing compounds and selected from the group 
consisting of copper salts, zinc saits, and mixtures thereof, water-soluble 

30 polyionic polymers, e.g., water-soluble cationic polymer like polyamines, other 
antistatic agent, insect and/or moth repelling agents, colorants and dyes, anti- 
clogging agent, and the like; typical disclosure of which can be found in WO 
98/56888. Still another suitable optional are void fillers iike isomaito 
oligosaccharide mixtures, and ingredients which provide shield protection against 

35 stain like hydroxypropylcellulose as well as other ceilulosic polymer like 
carboxymethylcellutose. The composiiions are preferably free of any material that 
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would soil or stain fabric, and are also substantially free of starch. Typically, 
there should be less than about 0.5%, by weight of ttie composition, preferably 
less than about 0.3%, more preferably less than about 0.^1%, by weight of the 
composiiJon, of starch and/or modified starch. 

5 

Form of the composition 

The composition of the invention may take a variety of physical fomi including 
liquid, !iqutd-gel, paste-like, foam in either aqueous or non-aqueous form, powder 
like granular and tablet forms. A preferred fonm of the composition is in a liquid 
10 form. 

Non-limiting forms of articles of manufactures for the dispensing of the 
compositions of the invention includes aerosol, spray, foam, iron as well as refill 
and/or cartridge for sudi articles. 

15 

When in a liquid form, the composition is preferably dispensed by a dispensing 
means such as a spray dispenser, aerosol dispenser, or refill thereof. Still 
another preferred dispensing means is by incorporation of the composition of the 
invention in the ironing tank per se, or via a cartridge preferably adapted for the 
20 ircm and/or the spray dispenser. 

Spray Dispenser 

The present invention also relates to such compositions incorporated into a 
spray dispenser to create an article of manufacture that can facilitate treatment of 

25 fabric articles and/or surfaces with the compositions according to the invention at 
a level that is effective. The spray dispenser comprises manually activated and 
non-manual powered (operated) spray means and a container containing the 
treating composition. Typical disclosure of such spray dispenser can be found in 
WO 96/04940 page 19 line 21 to page 22 line 27. Preferably, the spray dispenser 

30 is selected from spray dispenser comprising battery operated pump, spray 
dispenser comprising a Wgger spray device, spray dispenser comprising a 
pressurized aerosol spray dispersser. 

Method of use 

35 There is provided a method of treating fabrics, in particular to provide durable 
press on fabric, i.e. for providing wrinkle resistant fabrics, which comprises the 
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Steps of contacting the fabrics with a composition or a resin of tine invention, as 
defined inerein before, and subsequently curing Vne connposltion, preferably using 
a domestic process. 

5 Surprisingly, it tias been found that tliis method also provides additional benefits 
like a reduction of the time and/or effort involved to iron fabrics, crease resistance 
to fabrics, post wash wrinkle resistance, in-wear wrinkle resistance, and a 
reduction of the fabric aging upon multiple application. 

10 By "contacting", it is meant any steps Itiat Is suitable for pnavlding a contact of the 
composition with ttie fabric. This can Include by soaking, washing, rinsing, and/or 
spraying as well as by means of a dryer sheet onto which is adsorbed the 
composition. Preferably, the contacting occurs after the laundering and optional 
drying of the fabrics, e.g. by spraying. Acxordingly, in this instance, the 

15 composition of the present invention is used as an ironing aid. Still another 
preferred process is where the contacting occurs after the laundering and 
optional drying of the fabrics, e.g. by spraying, more preferably by spraying from 
the iron spray dispenser and/or via the vaporisation holes from the iron sole. An 
effective amount of the composition can be sprayed onto fabric, wherein said 

20 fabric should not be sprayed to saturation. The fabric can be cured by ironing at 
the normal temperature at which it should be ironed. Still another preferred way 
of treating the fabrics is when the fabric can be sprayed with an effective amount 
of the composition, allowed to dry and then ironed, or sprayed and ironed 
immediately. 

25 

Domestic curing of the fabric can also be caused by the heat used to dry the 
fabric, e.g. by tumble drying. Ironing is also particuiariy advantageous for curing 
the fabric. Without to be bound by theory, it is believed that the shorter time or the 
low temperatures used to domestically cure the cross-linking components mean 
30 that the fabric is made resistant to winkles without changing its tactile, or drape 
properties. 

Still another advantage of the present invention is that when potyquaternary 
amine resins are used, such as in particular wiih Kymene compounds, tiie 
35 domestic curing can occur at room temperature, i.e. from 1 5 to 30°C. 
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Stil! a further advantage of the above mentioned epichioitiydrin adducts is their 
usability in industrial treatment. Accordingly, there is also provided a method for 
treating fabric which comprises Ihe steps of contacting the fabrics with a 
composition of the invention, and ttiereafter curing the fabrics. In this preferred 
5 method, the curing is that whidi is conventionally Icnown in industria! process like 
padding. 

In a stiil ftjrther aspect of the invention, the composition can be sprayed onto 
fabrics by an in-home de-v\^rinkling chamber containing the fabric to be 

10 dewrinkled, thereby providing ease of operation. Conventional personal as weW 
as industrial de-wrinkiing apparatuses are suitable for use herein. Traditionally, 
these apparatuses act by a steaming process which effects a relaxation of the 
fibers. Examples of home dewrinkling chambers include shower stalls. The 
spraying of the composition or compounds onto the fabrics can then occur within 

15 the diamber of the apparatus or before placing the fabrics into ttie chamber. As 
for the manual method of spraying, the spraying means should preferably be 
capable of providing droplets with a weight average diameter of from about 8 to 
about 100 ^m, preferably from about 10 to about 50 \im. Preferably, the loading 
of moisture on fabrics made of natural and synthetic fibers is from about 5 to 

20 about 25%, more preferably from about 5 to about 10% by weight of the dried 
fabric. Other conventional steps that can be carried out in the dewrinkling 
apparatus can be applied such as heating which will provide the curing step and 
drying. Preferably, for optimum dewrinkling benefit, the temperature profile inside 
the chamber ranges from about 40°C to about 80°C, more preferably from about 

25 50°C to about 70°C. The preferred length of the drying cycle is from about 15 to 
about 60 minutes, more preferably from about 20 to about 45 minutes. 

TTie steaming step in the dewrinkling apparatus can also be eliminated if the 
composition is maintained at a temperature range from about 22°C (about 72°F) 
30 to about 76°C (170°F) before spraying. 

The present invention encompasses the method of spraying a mist of an effective 
amount of solution of the Invention composition onto fabric and/or fabric articles. 
Preferably, said fabric and/or fabric articles include, but are not limited to, clothes, 
35 curtains, drapes, upholstered furniture, carpeting, bed linens, bath linens, 
tablecloths, sleeping bags, tents, car interiors, etc. 
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The compositions herein are especially useful, when used to treat garments for 
extending the time before another wash cycle is needed. Such garments include 
uniforms and other garments which are normally treated in an industrial process, 
5 whicti can be dewrinkled and the time between treatments extended. 

Also provided herein is an article of manufacture comprising a container and the 
composition of the invention in association with a set of instructions to use the 
composition in an amount effective to provide a solution to problems involving 

10 and/or provision of a benefit related to those selected from redudng wrinkles; 
imfHoving the natural drape of fabrics, Imparting a crisp finish to fabrics, redudng 
the time and/or effort involved to iron fabrics, imparting crease resistance to 
fabrics, imparting post wash wrinkle resistance to fabrics, imparting in-wear 
resistance to fabrics, imparting a reduction of the fabric aging upon multiple 

15 application. It is important that the consumer be aware of these additional 
benefits, since otherwise the consumer would not l^ow that the composition 
would solve these problems and/or provide these benefits. 

As used herein, the phrase " in association with" means the set of instructions are 
20 either directly printed on the container itself or presented in a separate manner 
including, but not limited to, a brochure, print advertisement, electronic 
advertisement, and/or verbal communication, so as to communicate the set of 
instructions to a consumer of the artide of manufacture. The set of instructions 
preferably comprises the instruction to apply an effective amount of the 
25 composition, preferably by spraying, to provide tiie indicated benefit, e.g. winkles 
reduction; improving tiie natural drape of fabrics, imparting a crisp finish to 
fabrics, reducing the time and/or effort involved to iron fabrics, imparting crease 
resistance to fabrics, imparting post wash wrinkle resistance to fabrics, imparting 
in-wear wrinkle resistance to fabrics, and/or imparting a reduction of the fabric 
30 aging upon multiple application. 

The invention is illustrated in the following non limiting examples, in which ail 
percentages are on a weight basis unless otherwise stated. 

35 In the examples, the abbreviated component identifications have the following 
meanings: 
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Resin #1 Poiyamide/polyamine/epichlorohydrfn resin commercially available 
under the tradename K>mnene 557H from Hercules Inc. 

Resin #2 Polyamide/poiyamine/epicfiloroiiydrin resin commercially available 
under tlie tradename Kymene ULX-2 from Hercules inc. 

Resin #3 Polyamide/polyamine/eptchlorohydrin resin commercially available 
under the tradename Luresin KNU from BASF. 

Luviskoi K30 Polyvinylpyrrolidone (MW about 40,000 Dalton) available 
from BASF. 

DC 949 Amino-functional silicone emulsion available from Dow Coming 
Silwet L7200 Polyalkylene oxide grafted polydimethylsiloxane (Ratio EO/PO : 

75/25; MW 19,000} available from Witco. 
Silwet L7600 Polyalkylene oxide grafted polydimethylsiloxane {All EO; MW 4,000) 

available from Witco. 
DEG Diethyleneglycol 



Example 

The following are compositions according to the present invention : 
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D 
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2.75% 
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Water and 
Minors, e.g. 
preservative 
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Balance 


Balance 


Balance 


Balance 
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What is claimed is: 

1- A wrinl^le reducing composition comprising: 

a) -a cross-linking resin having thie property of being cationic; and 

b) -a component having the property of being co-cross linkable with the resin 
and/or a component comprising at least one unit which provides a dye fransfer 
inhibiting benefit; 

with the proviso that when ttie cross-linking resin is a polyquatemary amine 
resins of the polyamide/polyamine/epidilorhydrin type present in an amount of 
15% by weight, the amino functional polymer is not a polyethylene imine with 7 
ethoxylatons present in an amount of 5% by weight. 

2- A composition according to Claim 1, wherein the cross-linking resin having the 
property of being cationic is selected from epichtorohydrin adducts of polyamine 
resins, polyethyleneimine resins, cationic starch, polydiallyldimethylammonium 
chloride, and mixtures thereof, amine-aldehyde resins, amide-aidehyde resins, 
and mixtures thereof. 

3- The composition of Claim 1, wherein said cross-linking resin has a molecular 
weight between 200 and 1,000,000, preferably between 500 and 100,000. 

4- A composition according to any one of Claims 1-3, wherein the cross-linking 
resin having the property of being cationic is present in an amount of from 0.01% 
to 60% by weight. 

5- A composition according to any one of Claims 1-4, wherein said cross-linking 
resin is an aldehyde containing cross-iinking resin, and wherein said composition 
furtfier comprises a catalyst, preferably present in an amount of frc>m 10% to 
50%, by weight of the cross-linking components or derivative thereof. 

6- A composition according to any one of Claims 1-5, wherein the component 
having the property of being co-cross linkable with the resin is selected from 
polyamine polymers, amino-functional silicones, alkyi amines, and mixtures 
thereof. 
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7- A composition according to any one of Claims 1-6, wherein the component 
having the property of being co-cross iinkable with the resin and/or the 
component comprising at least one unit which provides a dye transfer inhibiting 
benefit is present in an amount of from 0.01 to 20% by weight of the composition. 

8- A composition according to any one of Claims 1-7, wherein the composition 
further comprises a lubricant, preferably selected from silicones, synthetic solid 
particles, quaternary ammonium compounds, and mixtures thereof. 

9- A composition according to any one of Claims 1-8, wherein the composition is 
a liquid composition, preferably a liquid aqueous composition. 

10- An article of manufacture comprising a container and a composition according 
to any one of Claims 1-9. 

11- The article of manufacture of Claim 10, wherein the article is selected from an 
aerosol, a spray dispenser, a reflli, a cartridge, an iron, and a foam dispenser. 

12- The article of manufacture of Claim 11 wherein said article is a spray 
dispenser selected from spray dispenser comprising battery operated pump, 
spray dispenser comprising a trigger spray device, spray dispenser comprising a 
pressurized aerosol spray dispenser, spray dispenser comprising a non-manually 
operated spray dispenser. 

13- A method for treating the fabrics which ojmprises the steps of contacting the 
fabric with a composition accxjrding to any one of Claims 1-9 or a resin as defined 
in any one of Claims 1-5 and subsequently aire the fabric. 

14- A method according to Claim 13, wherein said method provides a reduction of 
the time and/or effort involved to iron fabrics. 

15- A method according to either one of Claim 13 or 14, wherein said method 
provides crease resistance to fabrics 

16- A method according to any one of Claims 13-15, wherein said method 
provides post wash wrinkle resistance. 
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17- A method according to any one of Claims 13-16, wherein said method 
provides in-wear wrinkle resistance. 

18- A method according to any one of Claims 13-17, wherein said method 
provides a reduction of tfie fabric aging upon multiple application. 

•t9-A method according to any one of Claims 13-18, wherein said method is 
performed in an in-home dewrinkllng apparatus. 

20- An artide of manufacture comprising a container and ttie composition of any 
one of Claims 1-9 in association with instmctions to use an effective amount of 
said composition on fabric to provide at least one benefit selected from the group 
consisting of: reducing wrinkles; improving the natural drape of fabrics, imparting 
a crisp finish to fabrics, reducing the time and/or effort involved to iron fabrics, 
imparting crease resistance to fabrics, imparting post wash wrinkle resistance to 
fabrics, imparting in-wear wrinkle resistance to fabrics, imparting a reductbn of 
the fabric aging upon multiple application. 

21 - U^ of a composition as defined in Claims 1-9, or cartridge as defined in 
Claim 1 1, in an iron for treating fabrics. 
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® (57) Abstract: A fabric care compositioii comprises one or more textile compatible carriers and an amphoteric polymer which is 

^ capable of seif cross-linking and/or of reacting with cellulose and which preferably comprises two or more isoeyanate end grot;tps. 

^ The compositions may be used to treat f^ric as part of a laundering process and improve the surface colour definition of the fabric 

^ following mulfipie washings and/or impart pill and/or film resistance to fabric during laundering. 
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FABRIC CAKE COMPOSITION 



5 technical Field 

This invention relates to fabric care compositions and to 
methods of treating fabric using the compositions. 

10 

Backgroimd and Prior Art 

The laundry process generally has several benefits for 
fabric, the most common being to remove dirt and stains from 
15 the fabric during the wash cycle and to soften the fabric 
during the rinse cycle. 

However, there are numerous disadvantages associated with 

- rep.e.at..e.d-..us.e -of conventional laundry . t.reatment...compD.s.it ions.... 

2 0 and/or the actual laundry process; one of these being a 

fairly harsh treatment of fabric in the laundry process. 

Fabrics can be damaged in several ways as a result of 
repeated laundering and/or wear. Fabric pilling and loss of 

25 fabric surface appearance e.g. fuzzing, shrinkage (or 

expansion) , loss of colour from the fabric or running of 
colour on the fabric (usually termed dye transfer) are some 
of the common problems associated with repeated laundering. 
These problems may occur merely from repeated hand washing 

30 as well as the more vigorous rriachine washing process. 

Furthermore, problems relating to damage of fabric over time 
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through normal use, such as loss of shape and increased 
likelihood of wrinkling are also significant. 

The present invention is directed towards alleviating one or 
5 more of these problems . 

The principal advantage of the present invention relates to 
improving the surface colour definition of a fabric after 
multiple washing and/or to imparting pill and/or fuzz 
10 resistance to fabric during laundering. The invention can 
have further advantages in the treatment of fabric. For 
example, other aspects of the overall appearance of the 
fabric can be improved, such as a reduction in the tendency 
of the fabric to become creased and/or wrinkled. 

15 

Laundry detergent compositions containing polyamide- 
polyamine fabric treatment agents are described in WO 
98/29530. The compositions are claimed to impart improved 
overall appearance to fabrics laundered using the detergent 
20 compositions, in terms of surface appearance properties such 
as pill/fuzz reduction and anti-fading. Laundry 
compositions containing polyamide-polyamine treatment agents 
of similar types are taught in WO 97/42267. 

25 Laundry compositions containing polyamide-polyamine fabric 
treatment agents can exhibit increased dye pick-up {i.e., 
increased dye transfer) and poor stain removal properties 
compared to other conventional laundry compositions. 

30 Certain amphoteric polyurethane polymers are known to be 

useful as lubricating agents in the industrial treatment of 
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fabric. An example of such a polymer composition is the 
product sold under the trade mark Arristan PMD by CHT, 
Germany. Methods for preparing amphoteric polymers of this 
type are known and are described in, for example, 
5 US 3997490. 

It is well known that woollen goods are prone to shrinkage 
and several industrial treatments are known which can reduce 
the tendency of woollen goods to shrink. These processes are 
10 often intended to be applied to whole cloth rather than to 
finished garments. For various reasons many of these 
processes are not suitable for, or intended for, home use, 
being restricted in their application to one-off treatment 
of the goods or fabric. 

15 

GB 1547 958 (IWS Nominee Company} explains how wool can be 
made shrink resistant by a chemical oxidative treatment such 
as chlorination. Such chemical processing reduces 
washabi-lity, so IWS proposes treatment of . keratinaceous 

20 fibres with amphoteric cross-linking polymers. GB 159272 

(IWS Nominee Company) further describes suitable polymers. 
Each of the processes which are described in these patents 
is essentially a one-off industrial process, where the 
polymer needs to be exhausted from solution onto the woollen 

25 substrate and such exhaustion either requires the use of 

exhaustion agents or acidic pH. Such methods of exhausting 
the treatment agent onto the fabric are not suitable for 
domestic washing processes and In general the process is not 
suitable for repeat usage on finished goods. 



30 
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Definition of the Invention 

The present invention is based on the surprising finding 
that certain amphoteric polymers can impart improved surface 
5 appearance to cellulosic fabrics. The polymers can have the 
further advantage of reduced adverse side-effects, in terms 
of increased dye transfer and poor stain removal, for 
example, compared to certain compositions containing 
polyamide-polyamine fabric treatment agents. Conveniently, 
10 the polymers can be applied repeatedly in a normal domestic 
laundry operation without the need for exhaustion agents or 
acidic pH's. 

According to the present invention, there is provided a 
15 fabric care composition comprising one or more textile 
compatible and substantive carriers and an amphoteric 
polymer which is capable of self cross-Linking and/or of 
reacting with cellulose. 

20 The invention also provides a method of treating fabric, as 
part of a laundering process, which comprises applying to 
the fabric an amphoteric polymer which is capable of self 
cross-linking and/or of reacting with cellulose, in a 
textile compatible and substantive carrier. 

25 

Further provided by the invention is the use of an 
amphoteric polymer which is capable of self cross-linking 
and/or of reacting with cellulose to improve the surface 
colour definition of a fabric after multiple washing. 



30 
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In another aspect, the invention provides the use of an 
amphoteric polymer, which is capable of self cross-linking 
and/or of reacting with cellulose to impart pill and/or fuzz 
resistance to fabric during laundering. 

5 

In yet another aspect, the invention provides the use of an 
amphoteric polymer, which is capable of self cross-linking 
and/or of reacting with cellulose to increase the degree of 
stain release from a stained fabric. In addition, the 
10 invention can impart other beneficial properties to the 
fabric, such as reduced creasing and/or wrinkling of the 
fabric during laundering. 

15 Detailed Description of tJie Invention 

The invention is based on the treatment of fabric with an 
amphoteric polymer, which is capable of self cross-linking 

and/or of . ..reacting, wi th . .ce.llulo.s.e in .the... pres.ence of. ...a 

20 suitable carrier. The carrier is both textile compatible and 
substantive to the textile. 

In the context of the present invention the term "textile 
compatible carrier" is a component which can assist in the 

25 interaction of the amphoteric polymer with the fabric. The 
carrier can also provide benefits in addition to those 
provided by the amphoteric polymer e.g. softening, cleaning 
etc. The carrier may be, for example, a detergent-active 
compound or a fabric softener or conditioning compound or 

30 other suitable detergent or fabric treatment agent. 
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If the composition of the invention is to be used in a 
laundry process as part of a conventional fabric treatment 
product, such as a detergent composition, the textile- 
compatible carrier will typically be a detergent-active 
5 compound. Whereas, if the fabric treatment product is a 
rinse conditioner, the textile-compatible carrier will be a 
fabric softening and/or conditioning compound. 

The compositions of the invention may be used at any stage 
10 of the laundering process. Preferably, the compositions are 
used to treat the fabric in the rinse cycle of a laundering 
process. The rinse cycle preferably follows the treatment 

of the fabric with a detergent composition. 

15 If the composition of the invention is to be used before, or 
after, the laundry process it may be in the form of a spray 

or foaming product. 

Carriers having a positive charge, including fabric 
20 softeners and/or conditioning agents are particularly 

preferred as these carries promote the deposition of the 
polymer at the fabric surface. 

The most preferred embodiments of the invention are those 
25 where the composition comprises a fabric softening or 

conditioning composition which itself comprises a quaternary 
nitrogen group. It is believed that these materials can 
function as a carrier by forming a com.plex with the 
amphoteric polymer. 



30 



wo 01/59053 



PCT/EPOl/00640 



- 7 - 

The fabrics that may be treated include those which comprise 
cellulosic fibres, preferably from 1% to 100% cellulosic 
fibres {more preferably 5% to 100% cellulosic fibres, most 
preferably 40% to 100%) . The fabric may be in the form of a 

5 garment, in which case the method of the invention may 

represent a method of laundering a garment. When the fabric 
contains less than 100% cellulosic fibres, the balance 
comprises other fibres or blends of fibres suitable for use 
in garments such as polyester, for example. Preferably, the 
10 cellulosic fibres are of cotton or regenerated cellulose 
such as viscose. 

The laundering processes of the present invention include 
the large scale and small scale (e.g. domestic) cleaning of 
15 fabrics. Preferably, the processes are domestic. 

Polymers : 

The- polymer- is amphot^-^Eic aj^d- t-heref ore--Gompj?i-se.s--.bo.th- -- - 

20 cationic and anionic groups. 

The amphoteric polymer preferably comprises numbers of 
cationic and anionic groups such that the overall charge 
provided by the cationic and anionic groups is zero or 

25 substantially zero. However, the term "amphoteric" as used 
herein also covers cases in which the polymer comprises both 
cationic and anionic groups but a slight molar excess (e.g., 
a 10% molar excess) of one of these, groups over the other 
which causes the polymer to be slightly positively or 

30 negatively charged. 
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The cationic groups are preferably obtainable by the 
reaction of an epihalohydrin (such as epichlorohydrin} with 
amino groups in or on the polymer backbone. The amino 
groups may, for example, be secondary amino groups which are 
5 present in the polyamine which forms part of the polymer 

backbone. The cationic groups can be azetidinium groups of 
the following type: 




10 

In some embodiments, the polymer comprises two or more 
isocyanate end groups. 

The polymer which is used in the invention is capable of 
15 self cross-linking and/or of reacting with cellulose. This 
ability to self cross-link and/or react with cellulose may 
be due to the isocyanate groups in the polymer. 
Additionally or alternatively, the ability to self cross- 
link and/or be reactive towards cellulose may be due to the 
2 0 presence of other reactive groups in the polymer, including 
the cationic and anionic groups in the polymer. 

Preferably, the polymer has a polymer backbone which 
comprises at least one polyurethane-urea-polyaraine or 
25 polyurethane-urea-polyamide chain. The polymer may take any 
suitable form, including linear, branched or star shaped 
(but most preferably the polymer is linear) . The polymer 
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may contain chains other than the polyurethane-urea- 
polyamide or polyurethane-urea-polyamine chains, with these 
other chains being linked at the end of or within the 
polyurethane-urea-polyamide or polyurethane-urea-polyamine 
5 chains. 

The anionic groups in the polymer are preferably bound to a 
nitrogen atom in the polymer backbone by an alkylene chain. 
The alkylene chain may be of the formula (CRR'ln, where R and 

10 R' are the same or different and are hydrogen or lower alkyl 
(including Ci to C3 unbranched or, for C3, branched alkyl) 
and n is an integer from 2 to 20, preferably 2 to 10, more 
preferably 2 to 5 (such as 3) . R and R' may be the same or 
different at different carbon atoms along the alkylene 

15 chain. Thus, formula (CRR')r. covers, for example, not only 
groups such as (CH2) (CH2) (CH2) but also groups such as 
(CH2) (CH{CH3)) (CH2) . The anionic group is preferably 
monovalent. Suitable anionic groups include SO3" and COa". 



20 The polymer preferably contains urethane and/or amide and/or 
amine linkages which repeat a~ least twice in the polymer 
chain. Polyoxyalkylene polymers may form a part of the 
polymer backbone, preferably linked into the polymer by 
urethane linkages at their ends e.g., by reaction of a 

25 polyoxyalkylene polymer with a di- or poly-isocyanate. 

Similarly, polyamine polymers may form a part of the polymer 
backbone, preferably linked into the polymer by urea 
linkages at their ends e.g., by reaction of the polyamine 
with a di- or poly-isocyanate. 



30 
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The polymer may be produced by known methods. For example, 
the polymer may be formed according to the procedure set out 
in US 3997490, the contents of which are incorporated herein 
by reference. Thus, the polymer may be obtained by reacting 
5 an isocyanate-terminated urethane prepolymer, formed from a 
polyhydroxyl compound (such as a polyoxyalkylene polymer) 
and an excess of polyisocyanate {such as a diisocyanate) , 
with an excess of a polyamine to form a polyurethane-urea- 
poiyamine. The polyurethane-urea-polyamine thus formed is 

10 then reacted to introduce the charged {i.e., ionic) groups 
into the polymer. The polyurethane-urea-polyam,ine may be 
reacted with an epihalohydrin {such as epichlorohydrin) to 
introduce cationic groups into the polymer. The 
polyurethane-urea-polyamine may be reacted to introduce 

15 anionic groups into the polymer (before or after 

introduction of the cationic groups, preferably after 
introduction of the cationic groups) , for example by 
reaction of the polyurethane-urea-polyaraine (optionally 
containing cationic groups) with 1, 3-propanesulphone, 1,4- 

20 butanesulphone, p~propiolactone, s-caprolactone, 5- 

valerolactone or a sodium monohalocarboxylate of the formula 
X (CHz)pCOONa, wherein X is halogen and p is an integer from 1 
to 5. Alternatively or additionally, anionic groups can be 
introduced into the polymer by reaction of the polyurethane- 

25 urea-polyamine (optionally containing cationic groups) with 
acrylonitrile or an acrylate or methacrylate ester and then 
hydrolysing the product to convert the ester groups to 
carboxylate groups. 

30 The isocyanate groups which are preferably contained in the 
polymers are capable of reacting with water, although the 



wo 01/59053 



PCT/EP01/(M)640 



rate of this hydrolysis reaction can be slow. Therefore, 

the compositions of the invention are preferably 
substantially anhydrous {e.g., by being in solid form or 
liquids containing non-aqueous solvents) or contain water in 
5 a relatively minor amount. 

Any isocyanate groups in the polymer may be protected (e.g., 
by reaction with bisulphite) , in order to reduce their 
susceptibility to hydrolysis. These protected isocyanate 
10 groups fall within the meaning of the term "'isocyanate 
groups", as used herein. 

The compositions of the invention have the surprising 
advantage of imparting wear resistance to fabrics, and 

15 thereby causing improved surface colour definition of the 
fabric after laundering, particularly after multiple 
washings. Furthermore, the polymeric materials contained in 
the compositions need not cause unacceptable dye transfer 

and/or stain removal problems ■ - ~ 

20 

Suitable polymers for use in the invention are available in 
the form of polymer com.positions sold under the trademark 
ARRISTAN PMD by CHT, Germany. 

25 The amphoteric polymer is preferably present in the 

composition in a sufficient quantity to give an amount of 
0.0005% to 5% by weight on the fabric based on the weight of 
the fabric, more preferably 0.001% to 2% by weight on 
fabric. The amount of the amphoteric polymer in the 

30 composition required to achieve the above % by weight on 
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fabric will typically be in the range 0.01% to 35% by 
weight, preferably 0.1 to 13.5% by weight. 

The compositions of the invention, when applied to a fabric, 
5 can impart benefits to the fabric when uncured. However, 
they may be cured by a domestic curing step including 
ironing and/or domestic tumble drying, preferably tumble 
drying. The curing is preferably carried out at a 
temperature in the range of from 50 to 100 °C, more 
10 preferably from 80 to lOCC. 

Carriers : 

The nature of the textile compatible carrier present in the 
15 compositions of the invention is dictated to a large extent 
by the stage at which the composition of the invention is 
used in a laundering process. The compositions are capable 
of being used, in principle, at any stage of the process. 

20 For example, where the compositions are for use as main wash 
detergent compositions, the one or more textile compatible 
carriers comprise a detergent active compound. Where the 
compositions are for use in the rinsing step of a laundering 
process, the one or more textile compatible carriers may 

25 comprise a fabric softening and/or conditioning compound. 
Use in the rinsing step is a preferred embodiment. 



wo 01/5?>«53 PCT/EPOl/00640 



Detergent Active Compounds 

5 If the composition of the present invention is in the form 
of a detergent composition, the textile-compatible carrier 
may be chosen from soap and non-soap anionic, cationic, 
nonicnic, amphoteric and zwitterionic detergent active 
compounds, and mixtures thereof. 

10 

Many suitable detergent active compounds are available and 
are fully described in the literature, for example, in 
"Surface-Active Agents and Detergents", Volumes I and II, by 
Schwartz, Perry and Berch. 

15 

The preferred textile-compatible carriers that can be used 
are soaps and synthetic non-soap anionic and nonionic 
compounds . 



20 Anionic surfactants are well-known to those skilled in the 
art. Examples include alkylbenzene sulphonates, 
particularly linear alkylbenzene sulphonates having an alkyl 
chain length of Cs-Cis; primary and secondary alkylsulphates, 
particularly Ce-Cis primary alkyl sulphates; alkyl ether 

25 sulphates; olefin sulphonates; alkyl xylene sulphonates; 

dlalkyl sulphosuccinates; and fatty acid ester sulphonates. 
Sodium salts are generally preferred. 

Nonionic surfactants that may be used include the primary 
30 and secondary alcohol ethoxylates, especially the CS-C20 

aliphatic alcohols ethoxylated with an average 01 from 1 to 
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2 0 moles of ethylene oxide per mole of alcohol, and more 
especially the C10-C15 primary and secondary aliphatic 
alcohols ethoxylated with an average of from 1 to 10 moles 
of ethylene oxide per mole of alcohol. Non-ethoxylated 
5 nonionic surfactants include alkylpolyglycosides , glycerol 
monoethers, and polyhydroxyamides (glucamide) . 

Cationic surfactants that may be used include quaternary 
ammonium salts of the general formula RiR2R3R4N"^ X' wherein 
10 the R groups are independently hydrocarbyl chains of C1-C22 
length, typically alkyl, hydroxyalkyl or ethoxylated alkyl 

groups, and X is a solubilising cation (for example, 
compounds in which Ri is a CB-C22 alkyl group, preferably a 
Cs-Cio or Cj2-Ci4 alkyl group, R2 is a methyl group, and R3 and 
15 R4, which may be the same or different, are methyl or 

hydroxyethyl groups); and cationic esters (for example, 
choline esters) and pyridinium salts. 

The total quantity of detergent' surfactant in the 
20 composition is suitably from 0.1 to 60 wt% e.g. 0.5-55 wt%, 
such as 5-50wt%. 

Preferably, the quantity of anionic surfactant (when 
present} is in the range of from 1 to 50% by weight of the 
25 total composition. More preferably, the quantity of anionic 
surfactant is in the range of from 3 to 35% by weight, e.g. 
5 to 30% by weight. 

Preferably, th^ quantity of nonionic surfactant when present 
30 is in the range of from 2 to 25% by weight, more preferably 
from 5 to 20% by weight. 
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Amphoteric surfactants may also be used, for example amine 
oxides or betaines. 

The compositions may suitably contain from 10 to 70%, 
5 preferably from 15 to 7 0% by weight, of detergency builder. 
Preferablyr the quantity of builder is in the range of from 
15 to 50% by weight. 

The detergent composition may contain as builder a 
10 crystalline aluminosilicate, preferably an alkali metal 

aluminosilicate, more preferably a sodium aluminosilicate. 

The aluminosilicate may generally be incorporated in amounts 
of from 10 to 70% by weight (anhydrous basis), preferably 
15 from 25 to 50%. Aluminosilicates are materials having the 
general formula: 

0-8-1.5 M2O. AljOa. 0.8-6 SiOs 



20 where M is a monovalent cation, preferably sodium. These 
materials contain some bound water and are required to have 
a calcium ion exchange capacity of at least 50 mg CaO/g. 
The preferred sodium aluminosilicates contain 1.5-3.5 SiOa 
units in the formula above. They can be prepared readily by 

25 reaction between sodium silicate and sodium aluminate, as 
amply described in the literature. 
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Fabric Softening and/ or Conditioner Compounds 

If the composition of the present invention is in the form 
of a fabric conditioner composition, the textile-compatible 
5 carrier -will be a fabric softening and/or conditioning 
compound (hereinafter referred to as '^fabric softening 
compound"), which may be a cationic or nonionic compound. 

These types of composition are a preferred embodiment of the 
10 invention. 

The softening and/or conditioning compounds may be water 
insoluble quaternary ammonium compounds. The compounds may 
be present in amounts of up to 8% by weight (based on the 
15 total amount of the composition) in which case the 

compositions are considered dilute, or at levels from 8% to 
about 50% by weight, in which case the compositions are 
considered concentrates. 

20 Compositions suitable for delivery during the rinse cycle 
may also be delivered to the fabric in the tumble dryer if 
used in a suitable form. Thus, another product form is a 
composition (for example, a paste) suitable for coating 
onto, and delivery from, a substrate e.g. a flexible sheet 

2 5 or sponge or a suitable dispenser during a tumble dryer 
cycle . 

Suitable cationic fabric softening compounds are 
substantially water-insoluble quaternary ammonium materials 
30 comprising a single alkyl or alkenyl long chain having an 
average chain length greater than or equal to C20 or, more 
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preferably, compounds comprising a polar head group and two 
alkyl or alkenyl chains having an average chain length 
greater than or equal to Cn. Preferably the fabric 
softening compounds have two long chain alkyl or alkenyl 
5 chains each having an average chain length greater than or 
equal to Cig. Most preferably at least 50% of the long chain 
alkyl or alkenyl groups have a chain length of Cie or above. 
It is preferred if the long chain alkyl or alkenyl groups of 
the fabric softening compound are predominantly linear, 

10 

Quaternary aininonium compounds having two long-chain 
aliphatic groups, for example, distearyidiitiethyl ammonium 
chloride and di (hardened tallow alkyl) dimethyl ammonium 
chloride, are widely used in commercially available rinse 

15 conditioner compositions. Other examples of these cationic 
compounds are to be found in "Surface-Active Agents and 
Detergents", Volumes I and II, by Schwartz, Perry and Berch. 
Any of the conventional types of such compounds may be used 
in- the- compositions- of--the- present -invention. 

20 

The fabric softening compounds are preferably compounds that 
provide excellent softening, and are characterised by a 
chain melting Lp to La transition temperature greater than 

2b^C, preferably greater than 35°C, most preferably greater 
25 than 45°C. This LP to La transition can be measured by DSC 
as defined in "Handbook of Lipid Bilayers" , D Marsh, CRC 
Press, Boca Raton, Florida, 1990 (pages 137 and 337) . 

Substantially water-insoluble fabric softening compounds are 
30 defined as fabric softening compounds having a solubility of 
less than 1 x lO'^ wt % in demineralised water at 20°C, 
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Preferably the fabric softening compounds have a solubility 
of less than 1 x 10*^ wt%, more preferably less than 1 x 10"^ 
to 1 X 10"^ wt%. 

5 Especially preferred are cationic fabric softening compounds 
that are water-insoluble quaternary ammonium materials 
having two C12-22 alkyl or alkenyl groups connected to the 
molecule via at least one ester link, preferably two ester 
links. An especially preferred ester-linked quaternary 
10 ammonium material can be represented by the formula II: 

15 I 

Ri N* R3-T-R2 (ID 

20 (CK2)p-T-R2 

wherein each 3.1 group is independently selected from C1.4 
alkyl or hydroxyalkyl groups or C2-4 alkenyl groups; each R2 
25 group is independently selected from C8-28 alkyl or alkenyl 

groups; and wherein R3 is a linear or branched alkylene group 
of 1 to 5 carbon atoms, T is 

0 0 
30 II 11 

-0-C- or -C-0-; 



and p is 0 or is an integer from 1 to 5 . 

35 
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Di (tallowoxyloxyethyl) dimethyl aininonium chloride and/or its 
hardened tallow analogue is especially preferred of the 
compounds of formula {II). 

5 A second preferred type of quaternary ammonium material can 
be represented by the formula (III) : 

OOCR2 

CH (III} 

15 CH2OOCR2 

wherein Ri, p and R2 are as defined above. 

It is advantageous if the quaternary amrpionium material is 
20 biologically biodegradable. 

Preferred ..materials o.f this....clasjs. such as . 1, 2.-bi.s (hardened 

tallowoyloxy) -3-trimethylammonium propane chloride and their 
methods of preparation are, for example, described in 

25 US 4 137 180 (Lever Brothers Co) . Preferably these 
materials comprise small amounts of the corresponding 
monoester as described in US 4 137 180, for example, 
l~hardened tallowoyloxy-2-hydroxy-3-trimethylamir.oniuiti 
propane chloride. 

30 

Other useful cationic softening agents are alkyl pyridinium 
salts and substituted imidazoline species. Also useful are 
primary, secondary and tertiary amines and the condensation 
products of fatty acids with alkylpolyamines , 



(Ri)3N^-(CH2)p - 
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The compositions may alternatively or additionally contain 
water-soluble cationic fabric softeners, as described in 
GB 2 039 556B (Unilever) . 

5 The compositions may comprise a cationic fabric softening 
compound and an oil, for example as disclosed in 
EP-A-0829531. 

The compositions may alternatively or additionally contain 
10 nonionic fabric softening agents such as lanolin and 

derivatives thereof. 

Lecithins are also suitable softening compounds. 

15 Nonionic softeners include LP phase forming sugar esters (as 
described in M Kato et al Langmuir 12, 1659, 1666, (1996)) 
and related materials such as glycerol monostearate or 
sorbitan esters. Often these materials are used in 
conjunction with cationic materials to assist deposition 

20 (see, for example, GB 2 202 244). Silicones are used in a 
similar way as a co-softener with a cationic softener in 
rinse treatments (see, for example, GB 1 549 180). 

The compositions may also suitably contain a nonionic 
25 stabilising agent. Suitable nonionic stabilising agents are 
linear Ce to C22 alcohols alkoxylated with 10 to 2 0 moles of 
alkylene oxide, Cio to C20 alcohols, or mixtures thereof. 

Advantageously the nonionic stabilising agent is a linear Cs 
30 to C22 alcohol alkoxylated with 10 to 20 moles of alkylene 
oxide. Preferably, the level of nonionic stabiliser is 
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within the range from 0.1 to 10% by weight, more preferably 
from 0.5 to 5% by weight, most preferably from 1 to 4% by 
weight. The mole ratio of the quaternary ammonium compound 
and/or other cationic softening agent to the nonionic 
5 stabilising agent is suitably within the range from 40:1 to 
about 1:1, preferably within the range from 18 :i to about 
3:1. 

The composition can also contain fatty acids, for example C9 
10 to C24 alkyl or alkenyl monocarboxylic acids or polymers 
thereof. Preferably saturated fatty acids are used, in 
particular, hardened tallow Cie to Cib fatty acids. 
Preferably the fatty acid is non-saponified, more preferably 
the fatty acid is free, for example oleic acid, lauric acid 
15 or tallow fatty acid. The level of fatty acid material is 
preferably more than 0.1% by weight, more preferably more 
than 0.2% by weight. Concentrated compositions may comprise 
from 0.5 to 20% by weight of fatty acid, more preferably 1% 

to i-0%--by weight-; "The- we±ght"rratro"-of" -qfaaternary ammonluni" 

20 material or other cationic softening agent to fatty acid 
material is preferably from 10:1 to 1:10. 

The fabric conditioning compositions may include silicones, 
such as predominately linear poiydialkylsiloxanes, e.g. 

25 polydimethylsiloxanes or aminosilicones containing amine- 
f unctionalised side chains; soil release pcl^-Tiiers such as 
block copol^'mers of polyethylene oxide and terephthalate; 
amphoteric surfactants; smectite type inorganic clays; 
zwitterionic quaternary ammoni-um compounds; and nonionic 

30 surfactants. 
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The fabric conditioning compositions may also include an 
agent which produces a pearlescent appearance, e.g. an 
organic pearlising compound such as ethylene glycol 
distearate, or inorganic pearlising pigments such as 
5 microfine mica or titanium dioxide (TiO^) coated mica. 

The fabric conditioning compositions may be in the form of 
emulsions or emulsion precursors thereof. 

10 Other optional ingredients include emulsifiers, electrolytes 
(for exan^le, sodium chloride or calcium chloride) 
preferably in the range from 0.01 to 5% by weight, pH 
buffering agents, and perfumes (preferably from 0.1 to 5% by 
weight) . 

15 

The compositions of the invention preferably comprise a 
perfume, such as of the type which is conventionally used in 
fabric care compositions. The compositions may be packaged 
and labelled for use in a domestic laundering process. 

20 

Further optional ingredients include non-aqueous solvents, 
perfume carriers, fluorescers, colourants, hydrotropes, 
antifoaming agents, antiredeposition agents, enzymes, 
optical brightening agents, opacifiers, dye transfer 

25 inhibitors, anti-shrinking agents, anti-wrinkle agents, 

anti-spotting agents, germicides, fungicides, anti-oxidants, 
UV absorbers (sunscreens), heavy metal sequestrants, 
chlorine scavengers, dye fixatives, anti-corrosion agents, 
drape imparting agents, antistatic agents and ironing aids. 

30 This list is not intended to be exhaustive. 
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Fabric Treatment Products 

The composition of the invention may be in the form of a 
liquid, solid (e.g. powder or tablet), a gel or paste, 
5 spray, stick or a foam or mousse. Examples including a 
soaking product, a rinse treatment {e.g. conditioner or 

finisher) or a mainwash product. The composition may also 
be applied to a substrate e.g. a flexible sheet or used in a 
dispenser which can be used in the wash cycle, rinse cycle 
10 or during the dryer cycle. 

The invention will now be described by way of example only 
and with reference to the following non-limiting examples. 

15 

EXAMPLES 

The amphoteric polyurethane polymer used in the examples was 

ARRISTAN PMD™.-.(cont.aining--28-..8-% by. .weight oi..the 

20 polyurethane polymer) , available from CHT, Germany. 

All percentages given in the examples are percentages by 
weight, unless otherwise stated. 

25 Eaesuiiples 1 and 2 



Two products were made by mixing the following compounds: 
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Example 1: 52.0% Comfort (trade mark, Lever Brothers, UK) 
concentrated fabric conditioner 
26.8% Arristan PMD''" 
21.2% Water 



Example 2: 34.5% Comfort (trade mark, Lever Brothers, UK) 
concentrated fabric conditioner 
34.7% Arristan PMD"'" 
30.8% Water 

Example 1 was formulated to deliver (theoretically) 0.1% 
fabric conditioner actives and 0.1% PMD actives and Example 
2 was formulated to deliver 0.1% fabric conditioner actives 
and 0.2% PMD actives. 

Example 3 

Garment Care 



The compositions of Examples 1 and 2, Comfort™ fabric 
conditioner and Example 3 (Arristan PMB^" composition alone) 
were each applied during the rinse cycle to a load of 600g 
white cotton sheeting and 130g of printed woven cotton 
washed using 30g Persil Original Non-bio (trade mark) in a 
Zanussi Jetsystem 1200 (trade mark) washing machine, 40°C 
cotton wash program. Examples 1 and 2 were dosed to deliver 
0.2% total actives (Example 1) and 0.3% total actives 
(Example 2) i.e., identical levels of fabric conditioner 
with varying levels of Arristan PMD™. Arristan PMD™ was 
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applied alone at 0.2% actives and Comfort™ fabric 
conditioner was used at the same level. This was repeated 
five times for each treatment. 

The colour change cn the print was then measured using a 
Spectrof lash™ spectrophotometer. The results are as 
follows: 



wo 01/59053 



PCT/EPOl/00640 



- 26 - 



Black printed area: 



Untreated 



9.17 



Comforl 



:t™ fabric conditioner 



10.11 



5 Example 1 
Example 2 
Example 3 



6.83 



6-49 



7.11 



AL=change in lightness 
10 The amphoteric polyurethane reduced the fading of the print, 
indicating that a higher level of the polymer is being 
delivered to the fabric when used in conjunction with the 
fabric conditioner. 

15 Example 4 

Soil Release/Redeposition 

1ml of red wine was applied to the fabrics treated as 
20 described in the preceding example and left for 7 days. 
Prior to washing, the colour of the wine stain and the 
background of the fabric was measured on a Spectrof lash'^"' 
spectrophotometer. The samples were then washed at 40'^C 
using llOg of Persil Performance Biological™ powder. After 
25 tumble-drying, the samples were conditioned and then re- 
measured. The results obtained were: 
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Red wine prior to washing; 

AL 

5 Untreated -17.93 
Comfort-** fabric conditioner -22.12 
Example 1 -23.8 3 

Example 2 -22.64 
Example 3 -18.4 4 

10 

AE=change in colour 

After washing, the colour measurements were: 
AL AE 



15 

Untreated -3.97 5.94 

Comfort™ fabric conditioner -3.78 5.39 

Example 1 -3.63 5.21 

Exlmple 2" ' ~3 ■:-32 4-^3 

20 Example 3 -3.18 4.71 



In all cases, the fabrics display almost identical stain 
release properties to normal rinse conditioner. It also 
appears that including the amphoteric polyurethane actually 
25 improves the degree of stain release, possibly by creating a 
soil-repellent weak anionic layer on the surface of the 
fabric. 

The background of the fabric was compared to pre-wash 
30 measurements to evaluate the soil redeposition properties of 
the treatment. The Spectrof lash™ results were: 



AE 

22.10 
26.26 
28.36 
26.99 
22.90 
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AL 



Untreated -0.20 

Comfort™ fabric conditioner -0.05 

Example 1 -0.19 

Example 2 -0,03 

Example 3 0.05 



Therefore, there is no evidence of increased soil 
10 redeposition by adding the polymer. 
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CLAIMS 



1. Fabric-care composition comprising one or more textile 
compatible and substantive carriers and an amphoteric 
5 polymer capable of self cross-linking and/or of reacting 

with cellulose. 



2. Composition as claimed in Claim X, wherein the polymer 
comprises two or more isocyanate end groups. 

10 

3. Composition as claimed in Claim 1 or Claim 2, wherein 
the polymer has a polymer backbone comprising at least 
one polyurethane-urea-polyamine or polyurethane-urea- 
polyamide chain. 

15 

4. Composition as claimed in any one of Claims 1 to 3, 
wherein the polymer comprises cationic groups obtainable 
by the reaction of an epihalohydrin with amino groups in 

or. on .. the. .polymer backbone., 

20 

5. Composition as claimed in any one of Claims 1 to 4, 
wherein the polymer comprises anionic groups bound to a 
nitrogen atom in the polymer backbone by an alkylene 
chain. 

25 

6. Composition as claimed in Claim 5, wherein the anionic 
groups are -SO3" groups. 



Composition as claimed in any one of Claims 1 to 6, 
which further comprises a perfume. 
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8. Composition as claimed in any one of Claims 1 to 7, 
wherein the one or more textile compatible carriers 
comprise a detergent active compound. 

9. Composition as claimed in any one of Claims 1 to 8, 
wherein the one or more textile compatible carriers 
comprise a fabric softening and/or conditioning 
compound . 

10. Composition as claimed in Claim 9, wherein the fabric 
softening and/or conditioning compound comprises a 
quaternary ammonium group. 

11. A method of treating fabric, as part of a laundering 
process, which comprises applying to the fabric an 
amphoteric polymer, which is capable of self cross- 
linking and/or of reacting with cellulose. 

12. A method as claimed in Claim 11, wherein the polymer is 
applied to the fabric in the form of a composition 
according to any one of Claims 1 to 10. 

13. A method as claimed in Claim 11 or Claim 12, wherein the 
composition is applied to the fabric during washing of 

the fabric. 



A method as claimed in Claim 11 or Claim 12, wherein the 
composition is applied to the fabric during rinsing of 
the fabric. 
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15. Use of an amphoteric polymer capable of self cross- 
linking and/or of reacting with cellulose to improve the 
surface colour definition of fabric after multiple 
washings . 

5 

16. Use of an amphoteric polymer capable of self cross- 
linking and/or of reacting with cellulose to impart pill 
and/or fuzz resistance to fabric during laundering. 



10 17. Use of an amphoteric polymer capable of self cross- 
linking and/or of reacting with cellulose to increase 
the degree of stain release from a stained fabric. 

18. Use as claimed in any one of Claims 15 to 17, wherein 

15 the polymer comprises two or more isocyanate end groups. 

19. Use as claimed in any one of Claims 15 to 18, wherein 
the polymer is in the form of a composition according to 

- any- o ne of- -Claims l- to- - 1 0- - - - - 

20 

20. Use as claimed in any one of Clams 15 to 19, wherein the 
fabric comprises cellulosic fibres. 
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^ and tbe compositions may be used to enhance the ddiveiy of pcrfome to a fabric from a fabric care composition, which comprises 
a perfume, and/or to enhance dae softenij^g of fabric by a fabric care composition, wldch comprises a fabric softening and/or condi- 
tioning compound. 
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FABRIC CARE COMPOSITION 

Technical Field 

5 This invention relates to fabric care compositions and to 
the use of polymers contained in the fabric care 
compositions to treat fabric. 

Background and Prior Art 

10 

The laundry process generally has several benefits for 
fabric, the most common being to remove dirt and stains from 
the fabric during the wash cycle and to soften the fabric 
during the rinse cycle. However, there are numerous 
15 disadvantages associated with repeated use of conventional 
laundry treatment compositions and/or the actual laundry 
process; one of these being a fairly harsh treatment of 
fabric in the laundry process. 



20 Fabrics can be damaged in several ways as a result of 

repeated laundering and/or wear. Fabric pilling and loss of 
fabric surface appearance e.g. fuzzing, shrinkage (or 
expansion) , loss of colour from the fabric or running of 
colour on the fabric (usually termed dye transfer) are some 

25 of the common problems associated with repeated laundering. 
These problems may occur merely from repeated hand washing 
as well as the more vigorous machine washing process. 
Furthermore, problems relating to damigge of fabric over time 
through normal use, such as loss of shape and increased 

30 likelihood of wrinkling are also significant. 
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The present invention is directed towards alleviating one or 
more of the problems referred to hereinabove. 

Fabric care compositions designed for application to fabric 
5 during the rinse cycle of a laundering process generally 

contain a fabric softening and/or conditioning compound. It 
is clearly advantageous if the softening effect of the 
softening and/or conditioning compound can be increased 
without simply adding more of the compound to the 
10 composition. 

Fabric care compositions generally contain, in addition to 
their active ingredients, one or more agents (perfumes) 
which impart a pleasant smell to the compositions and, 
15 often, also to fabric treated with the compositions. It 

would be an advantage to increase the delivery of perfume to 
a fabric so as to enhance the smell of the perfume on the 
treated fabric and/or to enable the amount of perfume in the 
compositions to be reduced (thereby saving costs) . 

20 

The present invention is also directed to providing one or 
both of these advantages. 

Laundry detergent compositions containing polyamide- 
2 5 polyamine fabric treatment agents are described in WO 

98/29530. The compositions are claimed to impart improved 
overall appearance to fabrics laundered using the detergent 
compositions, in terms of surface appearance properties such 
as pill/fuzz reduction and antifading. Laundry compositions 
30 containing polyamide-polyamine treatment agents of similar 
types are taught in WO 37/42287. 



wo 01/63037 



PCT/EPOl/01218 



WO 96/15309 and WO 96/15310 describe anti-wrinkle 
compositions which contain a silicone and a film-forming 
polymer. A wide range of possibilities is given for the 
film- forming polymer. 

5 

An industrial process for treating fibres is disclosed in US 
3949014. This docuinent describes the use of a polyamine- 
epichlorohydrin resin in a binder, together with an 
amphoteric high molecular weight compound having at least 2 

10 cationic groups and at least 2 anionic groups per molecule. 
US 3949014 mentions the treatment of fabrics with the binder 
but it is clear that the treatment is intended to be carried 
out industrially as part of a fabric treatment process 
rather than as part of a domestic laundering process and 

15 this conclusion is supported by the fact that the fabric 

treated with the binder required curing at a relatively high 
temperature. Industrial curing of fabrics treated with this 
type of polymer system is normally carried out at about 

150.°C. 

20 

Methods for treating wool with compositions containing an 
amino functional polymer and a silicone polymer so as to 
impart shrink resistance are known. However, as described 
in EP-A-0315477, wool requires a pre-treatment before such 
25 compositions can be used. Furthermore, EP-A-0372782 

explains that the chemistry of wool is quite different from 
that of cellulosic fibres such as cotton and the 
requirements for shrink resistance treatments for cotton are 
generally very different from those for wool. 
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US 4 371517 discloses conipositions for treating fibrous 
materials which contain cationic and anionic polymers. In a 
non-domestic treatment, the compositions increased the 
rigidity of cotton fabric. 

Co-emulsif iers, for use in fabric softener and other 
compositions, which contain cationic quaternary amine 
polymers, are taught in DD 221922. 

Our related international applications nos PCT/GB99/06429, 
PCT/GB99/06430 and PCT/GB99/0643I deal with the application 
of amine- or amLide-epichlorohydrin resins to fabric. 

The present invention is based on the surprising finding 
that certain polymers can be used to treat fabric at very 
lov; levels to obtain the benefit of reduced creasing of the 
fabric. The same polyiners, used at low levels or at higher 
levels, can also unexpectedly enhance the delivery of 
perfume to a fabric and/or can enhance the softening of a 
fabric by a fabric softening and/or conditioning compound 
and/or reduce creasing of fabric during laundering. 
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Definition of the Invention 

According to the present invention, there is provided a 
fabric care composition for application to a fabric 
comprising a fabric softening and/or conditioning compound 
and a polymer which is capable of self cross-linking and/or 
reacting with cellulose, wherein the polymer is present in 
the composition in an arnount of from 0.002% to 0.45% by 
weight based on the weight of the fabric. 

The invention also provides the use of a polymer, which is 
capable of self cross-linking and/or of reacting with 
cellulose to enhance the delivery of perfuine to a fabric 
from a fabric care composition, which comprises a perfurpie. 

In another aspect, the invention relates to the use of a 
polymer, which is capable of self cross-linking, and/or of 
reacting with cellulose to enhance the softening of fabric 
by a fabric care composition which jromprises a fabric 
softening and/or conditioning compound. 

The invention also provides the use of a polymer which is 
capable of self cross-linking and/or of reacting with 
cellulose in a fabric care composition comprising a fabric 
softening and/or conditioning compound, wherein the polymer 
is present in the composition in an amount of from 0.002% to 
0.4 5% by weight based on the weight of the fabric, to reduce 
the creasing of fabric during laundering. 

Further provided by the invention in yet another aspect is a 
method of treating a fabric, as part of a laundering 
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process, which comprises applying to the fabric a 
coinposition of the invention. 

Detailed Description of the Invention 

The compositions of the invention comprise a fabric 
softening and/or conditioning compound and a polymer, which 
is capable of self cross-linking and/or reacting with 
cellulose. 

The polymer may be a nonionic, amphoteric, cationic or 
anionic polymer, and is preferably amphoteric, cationic or 
anionic, more preferably cationic. The polymers typically 
comprise groups, which are capable of reacting with 
cellulose. Amphoteric polymers, which are suitable for use 
in the present invention, include the polymers sold under 
the trademark Arristan Pt^D by CHT, Germany. Anionic 
polymers include the carbamoyl sulphonate-terminated 
poly (ether) urethane resins described in GB-.^^.-2005322 , the 
contents of which are incorporated herein by reference, and 
available under the trade mark Synthappret BAP from Bayer. 
Other anionic polymers include Bunte salt-terminated 
polymers such as those sold under the trademark Nopcolan 
SHR3 by Henkel. Cationic polymers which are suitable for 
use in the invention include the resins obtained by the 
reaction of epichlorohydrin with an oimino-terminated 
poly (oxyalkylene) prepolymer; such resins are available, for 
example, from Precision Process Textiles (Ambergate, UK) 
under the trade marks Polymer AM and Polymer MRSM. The most 
preferred cationic polymers for use in the present invention 
are amine- or amide-epichlorohydrin (PAE) resins, for 
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example of the type which are well known for increasing the 
wet strength of paper. 

In the context of the present invention, the amine- or 
5 amide-epichlorohydrin resins are pclymeric, or at least 
oligomeric, in nature. Preferably, they have a weight 
average mean molecular weight of from 300 to 1,000,000 
daltons . 

10 The resins of the invention are sometimes referred to below 
as amine-epichlorohydrin resins and polyamine- 
epichlorohydrin (PAE) resins (the two terms being used 
synonymously) although these terms encompass both the amine 
and amide resins of the invention. The resins may also have 

15 a mixture of amine and amide groups. 

The amine or amide-epichlorohydrin resins may have one or 
more functional groups capable of forming azetidinium groups 
and/or- one -o&. more azetidinium functional-groups.. 



Alternatively, or additionally, the resins may have one or 
more functional groups that contain epoxide groups or 
25 derivatives thereof e.g. Kymene -350™ (ex Hercules). 



20 




OH 
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The resins are available from a number of sources, including 
from Akzo Nobel under the trademark Kenores 1440™. 

Suitable polyamine-epichlorohydrin (PAE) resins include 
those described in ''Wet Strength Resins and Their 
Application', pp 16-36, ed. L.L.Chan, Tappi Press, Atlanta, 
1994. Suitable PAE resins can be identified by selecting 
those resins, which iir.part increased wet strength to paper, 
after treatment, in a relatively simple test. 

Any amine or amide-epichlorohydrin resin having an epoxide 
functional group or derivative thereof is suitable for use 
according to the invention, 

A particularly preferred class of amine or amide- 
epichlorohydrin resins for use in the invention are 
secondary amine or amide-based azetidinium resins, for 
examiple, those resins derived from a polyalkylene polyamine 
e.g. diethylenetriamine (DETA) , a polycarboxylic acid e.g. 
adipic acid or other dicarboxylic acids, and 
epichlorohydrin. Other polyamines or polyamides can also be 
advantageously used in the preparation of suitable PAE 
resins . 

Another preferred class of amine-epichlorohydrin resins for 
use in the invention are those having an epoxide functional 
group or derivative thereof e.g. chlorohydrin. 

The resins may be PDAA-epichlorohydrin resins or PMDAA- 
epichlorohydrin resins. FDAA is poly (diallylamine) and 
PMDAA is poly (methyldiallyl (amine) ) . 
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The compositions of the invention may further comprise a 
silicone component. It is preferred if the silicone 
component is a dimethylpolysiloxane with amino alkyl groups. 
It may be used in the context of the present invention as an 
emulsion in water. 

It is preferred if the silicone component is present in a 
ratio of first component: silicone of from 1:1 to 30:1, 
preferably 1:1 to 20:1, more preferably 2:1 to 20:1 and most 
preferably 5:1 to 15:1. 

The compositions of the invention preferably comprise a 
perfum.e, such as of the type which is conventionally used in 
fabric care compositions. The compositions may be packaged 
and labelled for use in a domestic laundering process. 

The polymer is present in the compositions of the invention 
in an amount of from 0.002% to 0.45% by weight based on the 

v/eight of the-- fabric- (owf — Surpr isingly -, the ■ polymer- - can - 

impart significant benefits to fabric when used at a level 
of 0.002% owf or above. Equally surprisingly, some of the 
beneficial effects of the polymer do not greatly increase 
when the polymer is used at levels of 0.010% owf or above. 
Therefore, for some of these benefits, such as enhanced 
softness of fabric, increased perfume delivery to fabric and 
reduced creasing of fabric during laundering, it is as 
effective to use the polymer at a level of 0.010% owf as it 
is at higher levels and practical considerations dictate 
that a suitable upper limit for the amount of polymer in the 
composition is therefore 0.45% owf, preferably 0.020% owf, 
more preferably 0.010% owf. 
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Those skilled in the art will be able to determine the 
actual amount of the polymer in the composition that will be 
required to deliver the amounts on weight of fabric 
mentioned hereinabove. Factors determining the amount of 
5 polymer in the composition include, for example, whether the 
composition is a dilute or a concentrated rinse conditioner. 
For a typical dilute or concentrated rinse conditioner 
composition, the amount of polymer required to provide 
0.002% to 0.010% owf will generally be from about 0.036% to 
10 0.9% by weight based on the weight of the composition. 

However, it will be appreciated that for other compositions 
the amount of polymer in the composition may fall outside 
this range. 

15 It has unexpectealy been found that the polymers which are 
suitable for use in the compositions of the invention can 
enhance the delivery of perfumie to a fabric from a fabric 
care composition which comprises a perfume. Thus, by 
incorporating the polymer into a fabric care composition, 

20 which comprises a perfume, the effect of the perfume can be 
increased and/or the amount of perfume required to give a 
certain degree of odour can be reduced. Since the 
enhancement of the delivery of the perfume to the fabric is 
a property which does not increase greatly if the polymer is 

25 used in an amount of greater than 0.010% owf, in this aspect 
of the invention, the polymer is preferably used in the form 
of a composition of the invention and the composition is 
also preferably a composition according to the invention. 
Thus, the polymer is preferably used in an amount of from 

30 0.002% to 0.45% (more preferably 0,005% to 0.020%, most 

preferably 0.005% to 0.010%) owf and is preferably an amine- 
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or amide-epichlorohydrin resin, more preferably a 
polyaminoamide-epicholorohydrin (PAE) resin. 

Surprisingly, the polymers which are suitable for use in the 
5 compositions of the invention can also enhance the softening 
of fabric by a fabric care composition which comprises a 

fabric softening and/or conditioning compound. Therefore, 
the softening effect can be increased by incorporating the 
polymer into a fabric care composition. Alternatively or 

10 additionally, the use of the polymer allows the amount of 
the fabric softening and/or conditioning compound in the 
compositions to be reduced. In a similar manner to the 
property of enhanced perfume delivery described above, this 
property does not increase greatly if the level of the 

15 polymer is increased above about 0.010% owf. The 

composition is thus preferably a composition of the 
invention in which the polymer is used at a level of from 
0.002% to 0.45% (more preferably 0.005% to 0.020%, most 

p re f e r abl y . 0... 00.5..% t o Q...D l.D.% } owf.. :.. 

20 

The compositions of the invention, when applied to a fabric 
can impart benefits to the fabric when uncured. However, 
they may be cured by a domestic curing step including 
ironing and/or domestic tumble drying, preferably tumble- 
25 drying. The curing is preferably carried out at a 
temperature in the range of from 50 to 100°C, more 
preferably from 80 to lOCC. 

Preferably, the composition of the invention is a rinse 
30 conditioner. However, the composition of the invention may 
be taking other forms. For example, if the composition of 
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the invention is to be used before, or after, the laundry- 
process it may be in the form of a spray or foaming product. 

The fabrics which may be treated in the present invention 
include those which comprise cellulosic fibres, preferably 
from 1% to 100% cellulosic fibres (more preferably 5% to 
100% cellulosic fibres, most preferably 40% to 100%) . The 
fabric may be in the form of a garment, in which case the 
method of the invention may represent a method of laundering 
a garment. When the fabric contains less than 100% 
cellulosic fibres, the balance comprises other fibres or 
blends of fibres suitable for use in garments such as 
polyester, for example. Preferably, the cellulosic fibres 
are of cotton or regenerated cellulose such as viscose. 

The laundering processes of the present invention include 
the large scale and small scale (eg domestic) cleaning of 
fabrics. Preferably, the processes are domestic. 

In the invention, the composition of the invention may be 
used at any stage of the laundering process. Preferably, 
the composition is used to treat the fabric in the rinse 
cycle of a laundering process. The rinse cycle preferably 
follows the treatment of the fabric with a detergent 
composition. 

The composition of the present invention comprises a fabric 
softening and/or conditioning compound (hereinafter also 
referred to as ^'fabric softening compound")/ which may be a 
cationic or nonionic compound. Preferably, the fabric 
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softening compound is a quaternary aitinionium compound or a 
sugar ester. 

The softening and/or conditioning compounds may be water 
5 insoluble quaternary ammonium compounds. The compounds may 
be present in amounts of up to 8% by weight (based on the 
total amount of the composition) in which case the 
compositions are considered dilute, or at levels from 8% to 
about 50% by weight, in which case the compositions are 
10 considered concentrates. 

Compositions suitable for delivery during the rinse cycle 
may also be delivered to the fabric in the tumble dryer if 
used in a suitable form. Thus, another product form is a 
15 composition (for example, a paste) suitable for coating 

onto, and delivery from, a substrate e.g. a flexible sheet 
or sponge or a suitable dispenser during a tumble dryer 
cycle , 



20 Suitable cationic fabric softening compounds are 

substantially water-insoluble quaternary ammonium materials 
comprising a single alkyl or alkenyl long chain having an 
average chain length greater than or equal to C20 or, more 
preferably, compounds comprising a polar head group and two 

2 5 alkyl or alkenyl chains having an average chain length 
greater than or equal to C14. Preferably the fabric 
softening compounds have two long chain alkyl or alkenyl 
chains each having an average chain length greater than or 
equal to Cie. Most preferably at least 5G% of the long chain 

30 alkyl or alkenyl groups have a chain length of Cib or above. 
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It is preferred if the long chain alkyl or alkenyl groups of 
the fabric softening compound are pred.oir.inantly linear. 

Quaternary ainmonium compounds having two long-chain 
aliphatic groups, for example, distearyldimethyl aininonium 
chloride and di (hardened tallow alkyl) dimethyl ammonium 
chloride, are vjidely used in commercially available rinse 
conditioner compositions. Other examples of these cationic 
compounds are to be found in "Surface-Active Agents and 
Detergents", Volumes I and II, by Schwartz, Perry and Berch. 
Any of the conventional types of such compounds may be used 
in the com.positions of the present invention. 

The fabric softening compounds are preferably compounds that 
provide excellent softening, and are characterised by a 
chain melting Lp to La transition temperature greater than 
25°C, preferably greater than 35°C, most preferably greater 
than 45°C. This LfJ to La transition can be measured by DSC 
as defined in "Handbook of Lipid Bilayers" , D Marsh, CRC 
Press, Boca Raton, Florida, 1990 (pages 137 and 337) . 

Substantially water-insoluble fabric softening compounds are 
defined as fabric softening compounds having a solubility of 
less than 1 x iO""* wt % in demineralised water at 20°C. 
Preferably the fabric softening compounds have a solubility 
of less than 1 x 10~* wt%, more preferably less than 1 x 10"® 
to 1 X 10"^ wt%. 

Especially preferred are cationic fabric softening compounds 
that are water-insoluble quaternary ammonium materials 
having two C12-22 alkyl or alkenyl groups connected to the 
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molecule via at least one ester link, preferably two ester 
links. An especially preferred ester-linked quaternary 
ammonium material can be represented by the formula II: 
Ri 

Ri R3-T-R2 {ID 

(CH2) P-T-R2 

wherein each Ri group is independently selected from Ci-i 
alkyl or hydroxyalkyl groups or C2-4 alkenyl groups; each R2 
group is independently selected from Cb.28 alkyl or alkenyl 
groups; and wherein R3 is a linear or branched alkylene group 
of 1 to 5 carbon atoms, T is 

0 0 - - - - 

II !t 

-O-C- or -C-0-; 
and p is 0 or is an integer from 1 to 5 . 

Di (tallowoxyloxyethyl) dimethyl aramoniumi chloride and/or its 
hardened tallow analogue is especially preferred of the 
compounds of formula (II) • 

A second preferred type of quaternary ammonium material can 
be represented by the formula (III): 
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OOCR2 

{Ri)3N--(CH2)p ^ CH (III) 

CH200CR2 

wherein Ri, p and are as defined above. 

It is advantageous if the quaternary aitimonium material is 

biologically biodegradable. 

Preferred materials of this class such as 1, 2~bis (hardened 
tallowoyloxy) -S-trimethylamrnonium propane chloride and their 
methods of preparation are, for example, described in US 
4137180 (Lever Brothers Co) . Preferably these materials 
comprise small amounts of the corresponding monoester as 
described in US 4137180, for example, 1-hardened 
tallowoyloxy-2-hydroxy-3-trimethylammonium propane chloride. 

Other useful cationic softening agents are alkyl pyridinium 
salts and substituted imidazoline species. Also useful are 
primaryf secondary and tertiary amines and the condensation 
products of fatty acids with alkyipolyamines . 

The compositions may alternatively or additionally contain 
water-soluble cationic fabric softeners, as described in GB 
2039556B (Unilever) . 
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The compositions may comprise a cationic fabric softening 
compound and an oil, for example as disclosed in EP-A- 
0829531. 

The compositions may alternatively or additionally contain 
nonionic fabric softening agents such as lanolin and 
derivatives thereof. 

Lecithins are also suitable softening compounds. 

Nonionic softeners include Lp phase forming sugar esters {as 
described in M Hato et al Langmuir 12, 1659, 1666, (1996)) 
and related marerials such as glycerol monostearate or 
sorbitan esters. Often these materials are used in 
conjunction with cationic materials to assist deposition 
(see, for example, GB 2 202 244). Silicones are used in a 
similar way as a co-softener with a cationic softener in 
rinse treatments (see, for example, GB 1 54 9 180) . 



The compositions may also suitably contain a nonionic 
stabilising agent. Suitable nonionic stabilising agents are 
linear Cs to C22 alcohols alkoxylated with 10 to 20 moles of 
alkylene oxide, Cio to C20 alcohols, or mixtures thereof. 

Advantageously the nonionic stabilising agent is a linear Cg 
to C22 alcohol alkoxylated with 10 to 20 moles of alkylene 
oxide. Preferably, the level of nonionic stabiliser is 
within the range from 0.1 to 10% by weight, more preferably 
from 0.5 to 5% by weight, most preferably from 1 to 4% by 
weight. The mole ratio of the quaternary ammonium compound 
and/or other cationic softening agent to the nonionic 
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stabilising agent is suitably within the range from 40:1 to 
about 1:1, preferably within the range from 18:1 to about 
3:1. 

The composition can also contain fatty acids, for example Cg 
to C24 alkyl or alkenyl monocarboxylic acids or polymers 
thereof. Preferably saturated fatty acids are used, in 
particular, hardened tallow Cis to Cis fatty acids. 
Preferably the fatty acid is non-saponified, more preferably 
the fatty acid is free, for example oleic acid, lauric acid 
or tallow fatty acid. The level of fatty acid material is 
preferably more than 0.1% by weight, more preferably more 
than 0.2% by weight. Concentrated compositions may comprise 
from 0.5 to 20% by weight of fatty acid, more preferably 1% 
to 10% by weight. The weight ratio of quaternary ammonium 
material or other cationic softening agent to fatty acid 
material is preferably fromi 10:1 to 1:10. 

The fabric conditioning compositions may include silicones, 
such as predominately linear polydialkylsiloxanes , e.g. 
polydimethylsiloxanes or aminosilicones containing amine- 
f unctionalised side chains; soil release polymers such as 
block copolymers of polyethylene oxide and terephthalate; 
amphoteric surfactants; smectite type inorganic clays; 
zwitter ionic quaternary amrrionium compounds; and nonionic 
surfactants . 

The fabric conditioning compositions may also include an 
agent, which produces a pearlescent appearance, e.g. an 
organic pearlising compound such as ethylene glycol 
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distearate, or inorganic pearlising pigments such as 
microfine mica or titanium dioxide (TiOa) coated mica. 

The fabric conditioning compositions may be in the form of 
5 emulsions or emulsion precursors thereof. 

Other optional ingredients include emulsifiers, electrolytes 

(for example, sodium chloride or calcium chloride) 
preferably in the range from 0.01 to 5% by weight, pH 
10 buffering agents, and perfumes {preferably from 0.1 to 5% by 
weight) . 

Further optional ingredients include non-aqueous solvents, 
perfume carriers, fluorescers, colourants, hydrotropes, 

15 antifoaming agents, antiredeposition agents, enzymes, 
optical brightening agents, opacifiers, dye transfer 
inhibitors, anti-shrinking agents, anti-wrinkle agents, 
anti-spotting agents, germicides, fungicides, anti-oxidants , 

UV ..absorbers ... .(suns.creensl. , h..ea.vy metal seguestrants^ , , 

20 chlorine scavengers, dye fixatives, anti-corrosion agents, 
drape imparting agents, antistatic agents and ironing aids. 
This list is not intended to be exhaustive. 

The composition of the invention may be in the form of a 
25 liquid, solid (e.g. powder or tablet), a gel or paste, 
spray, stick or a foam or mousse. Examples including a 
soaking product, a rinse treatment (e.g. conditioner or 
finisher) or a mainwash product. The composition may also 
be applied to a substrate e.g. a flexible sheet or used in a 
30 dispenser which can be used in the wash cycle, rinse cycle 
or during the dryer cycle. 
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The invention will now be described by way of example only 
and with reference to the following non-limiting examples. 

EXRMPLES 

The PAE resin used in the examples was Kenores 1440™ 
obtained from Akzo Nobel (13.51 actives in solution) . 
All percentages are percentages by weight unless indicated 
otherwise. 

Examples 1 to 6 

Ten identical washloads were prepared and labelled, each 
consisting of: 

• Ten 4 0 cm squares of washed off cotton sheeting crease 
monitors, overlooked and ironed 

• Ten 40 cm squares of washed off cotton interlock crease 
monitors, overlocked and ironed 

• Ten 40 cm squares of washed off viscose crease monitors, 
overlocked and ironed 

• Ten 40 cm sauares of washed off 65/35 polyester cotton 
crease monitors, overlocked and ironed 

• Cotton sheeting ballast to make the load up to 2.7kg 

The ten loads were labelled and treated with increasing 
levels of PAE in combination with a commercially available 
rinse conditioner containing a quaternary airanoniura compound 



PCT/EPO 1/012 18 



This rinse conditioner comprises about 20 to 25% quaternary 
ammonium fabric softening and/or conditioning compound (s) 
and a perfume. 

5 The loads were subjected to five washes in Whirlpool™ 
automatic washing inachines, having two washes in one 
machine, and three washes in the second machine. Panelling 
occurred after the fifth wash. Crease monitors were tumble 
dried in a commercially available tumble dryer (the washing 
10 machines were staggered to allow this) when they were to be 
panelled (ie after the first and final washes) . 

Immediately after tumble drying, each load of crease 
monitors was panelled against AATCC standards. 
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Treatments : 



Example 


Treatments- 
including, 
where 

applicable, 
amount {% wt) 
PAE soln in 
rinse 

conditioner 


Components of 

treatment 

composition 


% owf 
PAE 


Comparative 1 


No rinse 
treatment 


N/A 


N/A 


Comparative 2 


Rinse 

conditioner 


30g Rinse 
conditioner (RC) 


n/A 


Comparative 3 


Rinse 

conditioner + 
1% PAE soln 


30g RC + O.Sg PAE 


0.0015 


1 


Rinse 

conditioner + 
5% PAE soln 


30g RC + 1.5g PAE 


0.0075 


2 


Rinse 

conditioner + 
6.67% PAE 
soln 


30g RC + 2g PAE 


0.01 


3 


Rinse 

conditioner -i- 
10% PAE soln 


30g RC + 3g PAE 


0.015 


4 


Rinse 

conditioner + 
20% PAE soln 


30g RC + 6g PAE 


0.03 


5 


Rinse 

conditioner + 
50% PAE soln 


30g RC + 15g FAE 


0.075 


6 


Rinse 

conditioner + 
100% PAE soln 


30g RC + 30g PAE 


0.15 


Comparative 4. 


Rinse 

conditioner + 
300% PAE soln 


30g RC + 90g FAE 


0.4 5 



*The rinse conditioner (RC) used in all cases was the 
coirjnercially available, concentrated composition described 
above 
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The following results were obtained: 

i. Creasing 

AATCC Crease Standards {higher value = less creased) 

5 





Ex 1 


Ex 2 


Ex 3 


Ex 1 


Ex 2 


Ex 3 


Ex 4 


Ex 5 


Ex 6 


Comp 
Ex 4 


AATCC 


1. 12 


1.35 


1. 16 


1. 81 


1 .54 


1.61 


1.56 


1.52 


1.61 


1.37 


95% 
Error 


0.05 


0.05 


0.1 


0. 06 


0.06 


0.08 


0. 08 


0.01 


0.1 


0.1 



As can be seen from the table of results, after five washes, 
a significant reduction in creasing is observed for cotton 
sheeting when PAE is included in the composition at a level 

10 of 0.0075% owf and above. Using the AATCC (crease 

standards) graph, the higher the rating the less creased and 
the application of PAE gives less creasing in all but the 
lowest and highest levels. It also appears that applying a 
much greater amount of PAE does not further reduce the level 

15 of creasing. This is surprising as it was not believed that 

a ..significant. c.r..eaag.....rMu.ctio..n was p.pssible at,..such low 

levels of PAE, and it was also surprising that applying 
larger levels does not really reduce creasing further. 

20 Having noticed the wash loads feeling very soft when PAE was 
added to the rinse conditioner, some of the interlock 
samples were folded up to do a softness test. Panellists 
were asked to put the ten cloths in order from harshest to 
softest. These were then given a score from 1 to 10 for 

25 analysis (1 being harshest, 10 softest) . 
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ii. Softness (higher indicates more soft) 





Cortip 
Ex 1 


Ex 2 


Comp 
Ex 3 


Ex 

1 


2 


Ex 3 


Ex 4 


Ex 5 


Ex 6 


Comp 
Ex 4 


Softne 
ss 

Rank 


1.1 


2.5 


3.3 


6.4 

2 


7.5 




5.6 


7.9 


7.3 


5.6 


95% 
Error 




0.53 


0. 63 


1.3 
3 


0,9 
8 


0.97 


0. 93 


0.S4 


1.21 


1.16 



From the softness data, it can be seen that again from 
0.007 5% owf PAE and above, the cloths were considered to be 
softer than Comparative Examples 1 and 2. Again it is 
surprising that a softness reduction is possible over 
comparative example 2 at very low PAE levels. 

Example 7 

Examples 1 to 6 were repeated using the cationic polymer 
obtainable by the reaction of epichlorohydrin with an araino- 
terminated poly (oxyalkylene) prepolymer, Polymer AM™ (from 
Precision Process Textile, Ambergate, UK) . Again, a crease 
reduction was observed after five washes at the low levels 
of 0.0075% and 0.010% owf. 

Example 8 

The softness experiment carried out in Examples 1 to 6 was 
repeated on a washload of terry towelling. Analysis was by 
paired comparison between samples treated with the 
commercially available concentrated rinse conditioner 
described in Examples 1 to 6 alone and those treated with 
the same rinse conditioner with added PAE. 
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For rinse conditioner containing 0.0075% owf PAE, 46 out of 
48 comparisons chose fabric treated with this composition as 
more soft. 

5 By way of comparison, for rinse conditioner containing 0.03% 
owf PAE, 35 out of 36 comparisons chose fabric treated with 
this composition as more soft. 

Example 9 

10 

Fabrics treated with the commercially available concentrated 
rinse conditioner described in Examples 1 to 6 alone and 
those treated with the same rinse rinse conditioner 
containing 0.0075% owf PAE and 0.0300% owf, respectively 
15 were assessed by a panel of testers for the degree of 
perfume on the fabric. 

Twelve 20 x 20 cm squares of washed off terry towelling were 

t reat ed in -a Tergotomet er-;- Six of ■ i:he repl i-cates- wer e 

20 treated with the rinse conditioner alone and the remainder 

with the rinse conditioner also containing PAE. The 

conditions were: 

• 960cm-^ of water added to each pot 

25 • 1.59g commercially available detergent added and agitate 
at 7 5 rpm for 1 minute 

• 3 cloths added to each container, then agitated for 12 
minutes 

• Cloths removed and excess water removed by wringing 
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• 960cm^ water, 0.4 4 g rinse conditioner and required level 
of PAE (only to 2) added to each pot and agitated for 1 
minute 

• Cloths added and agitated for 2.5 minutes 
5 • Cloths removed and spun dry for 30 seconds 

• Cloths of a similar treatment tumble dried together 

• The cloths were treated and dried five times and panelled 
after the fifth cycle 

• Both rinse conditioner control and rinse conditioner/PAE 
10 treated cloths were then panelled by trained panel of 

experts for strength of perfume (on a scale of 0-5, 5 
being the strongest) . 

The results were as follows: 

15 



Composition of Example No. 


Perfume Score 


Comparative Example 2 
Example 1 
Example 4 


0.55 
2.01 

1.90 



Surprisingly, the PAE markedly increases the delivery of 
perfume to the fabric, even at the low level of 0.0075% owf . 
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CLAIMS 

1, Fabric care composition for application to a fabric 
comprising a fabric softening and/or conditioning compound 
5 and a polymer which is capable of self cross-linking and/or 
reacting with cellulose, wherein the polymer is present in 
the composition in an amount of from 0.002% to 0.45% by 
weight based on the weight of the fabric. 

10 2. Composition as claimed in Claim 1, wherein the polymer 
is present in the composition in an amount of from 0.005% to 
0.020% by weight based on the weight of the fabric. 

3. Composition as claimed in Claim 1, wherein the polymer 
15 is present in the composition in an amount of from 0.005% to 

0. 010% by weight based on the weight of the fabric. 

4. Composition as claimed in any one of Claims 1 to 3, 

wherein, the... polymer... is.. ,an....amine.r....D.r...amide,-....epichlor.Dhydxin 

20 resin. 

5. Composition as claimed in Claim 4, wherein the polymer 
is a polyarainoamide-epicholorohydrin (PAE) resin. 

25 6. Composition as claimed in any one of Claims 1 to 5, 

wherein the fabric softening and/or conditioning compound is 
a quaternary ammonium compound or a sugar ester. 

1. Composition as claimed in any one of Claims 1 to 6, 
30 which is a rinse conditioner. 
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8. Use of a polymer, which is capable of self cross- 
linking and/or of reacting with cellulose to enhance the 
delivery of perfume to a fabric from a fabric care 
composition, which comprises a perfume. 

9. Use as claimed in Claim 8, wherein the polymer is used 
in an amount of from 0.002% to 0.045% by weight based on the 
weight of the fabric. 

10. Use as claimed in Claim 9, wherein the polymer is used 
in an amount of from 0.005% to 0.020% by weight based on the 
weight of the fabric. 

11. Use as claimed in Claim 9, wherein the polymer is used 
in an amount of from 0.005% to 0.010% by weight based on the 
weight of the fabric. 

12. Use as claimed in any one of Claims 8 to 11, wherein 
the polymer is an amine- or amide-epichlorohydrin resin. 

13. Use as claimed in Claim 12, wherein the polymer is a 
polyaminoamide-epichlorohydrin (PAE) resin, 

14. Use as claimed in any one of Claims 8 to 13, wherein 
the fabric care composition is a composition according to 
any one of Claims 1 to "7, further comprising a perfume. 

15. Use of a polymer, which is capable of self cross- 
linking and/or of reacting with cellulose to enhance the 
softening of fabric by a fabric care composition, which 
comprises a fabric softening and/or conditioning compound. 
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16. Use as claimed in Claim 15, wherein the polymer is used 
in an amount of from 0.002% to 0.4 5% by weight based on the 
weight of the fabric. 

5 17- Use of a polymer which is capable of self cross-linking 
and/or of reacting with cellulose in a fabric care 

composition comprising a fabric softening and/or 
conditioning compound, wherein the polymer is present in the 
composition in an amount of from 0.002% to 0.45% by weight 
10 based on the weight of the fabric, to reduce the creasing of 
fabric during laundering. 

18. Use as claimed in Claim 15 or Claim 17, wherein the 
polymer is used in an amount of from 0.005% to 0.020% by 

15 weight based on the weight of the fabric. 

19. Use as claimed in Claim 15 or Claim 17, wherein the 
polymer is used in an amount of from 0.005% to 0.010% by 

■ ■ weight -based- on- the weight . of - the. fabric 

20 

20. Use as claimed in any one of Claims 15 to 19, wherein 
the polymer is an amine- or amide-epichlorohydrin resin. 

21. Use as claimed in Claim 20, wherein the polymer is a 
25 polyaminoamide-epichlorohydrin (PAE) resin. 

22. Use as claimed in any one of Claims 15 to 21, wherein 
the fabric care composition is a composition according to 
any one of Claims 1 to 7. 

30 
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23. Method of treating a fabric, as part of a laundering 
process, which comprises applying to the fabric a 
composition according to any one of Claims 1 to 7 . 
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